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PUBLIC NOTICES 
ee 
MPORARY CIVIL ENGINEERS FOR 
TEMPORSTRVICE IN BURMA. 


. 


he bony: of State for 
India is Dp to receive jl 
Sos CATIONS for TEN APPO POINTMENTS 


TEMPORARY CIVIL tage y- £2 for “er 


Government of 
vice under the Gove emron pay of “fa. 00's month tor 





Yor three or ng b increments of Rs. 100 
tbe ~4 ag Sy 1000 ag Oy es for the poattn os eat | fifth 
& mo tension of service beyond the term of the 


years. No ex lated. 
agreement is contemDp 
origin dates must be British subjects of not less than 
90 and not more than 35 years of age, —_ 
character and sound physique They must either (1) 
pave obtained & a recognised university degree or 
distinction in Civil Bugineering, cr (2) have obtained 
the Associate Membcrship of the Institution of Civil 
Engineers, or (3) produce ev . 
wise eligible under the regu’ . They must, in 
addition, have had not jess than ~~ years 


licat 
ober net later than lst May. Printed forms, 


ot 
with information regar 

be obtained from the SECRETARY, 
ment Works Department, India Office, Whitehall, 


London, 8.W. 1. 


try. 
h or 
woe ions from coudhdates must reach the India 











a UO . 9 
ith March, 1922. 7748 
No. 00134 of 1922 
IN THE HIGH COU Bt oO oF. Justic E 
ri BANCaRY, Ad 
USTICE oF o. LAWRENCE 
H. DORMAN & COMPANY 


Ro of w. 
IN THE MAPEDIMITED and Reduced 


and 
of the COMP ARTES (CONSOLI-. 
DATION) ACT 1 


otice 38 Hereby Given that a 


Petition was on the 7th da: Jk = 3) 
to His Majesty” s High Court Justice for the con 
firmation of the reduction of he capital of the A 
named Company | tres. given. that yet a ene 
ru v 

notice ts hereby a Be 


Is THE MATTER 


¢ y desiring to op 
the conarmation oa t said reduction of capital 


yay & 


ist of March 

TED tb saat, or 

- - and CAMPBELL. 

St Bride's ~ oa se, Ballebury. -equare, 


7748 «Solicitors for the LF Se, 
SAMPLES 


British 
Issued jointly by 


THE IRON AND STEEL INSTITUTE 
AND THE 
NATIONAL PHYSICAL LABORATORY 


These samples are now available, together witb 
certificate of standardisation, at the price of Zils. per 
bottle, containing 50 grammes. They may be 
obtained post free by sending order with remittance, 
direct from 

THE NATIONAL PHYSICAL LABORATORY 

(Metallurgy Dept., Teddingt ; 
or by post or persona! application from 
The Secretary, NORTH MIDLANDS DISTRICT 
AUTHORITY, Dept. of Applied Science, The 
University. Sheffield. 

Depots in otber centres are being arranged. 

The Standards at present available are :— 

No. 5 Carbon «C = 0.65 per cent.) Acid O.H. Steel. 

No. 6 Carbon (C = 0.10 per cent.) Basic O.H. Steel 

No. 1 Sulphur (8 = 0.027 per cent.). 

No. 2 Sulphur (8 = 6.071 per cent.), 

Others are in preparation and will be issued when 
ready. 7048 





Standardised Steel 











[nstitution of Municipal and 
COUNTY ENGINEERS. 
TRIALS, DEMONSTRATIONS AND ye 


GRAPE EXHIBITION | OF es IV 
OF INTEREST TO CIPAL ND 
COUNTY ENGINEERS. 


ANNUAL MEETING AND CONFERENCE. 
CARDIFF, JUNE 21, 22, 23, 24, 1922, 
The Institution is undertaking ome of trials and 
nstrations with the object. of enabling members 
of the Institution and representatives of Local 
Authorities accompanying them to see the 
in operaticn under normal working condi 5 Le 
give ry the opportunity of ene: & 


— pia: under such conditions, 
useful knowledge of the duty uired ona « ot 
the comparative efficiency of various similar appliances 
now on the market. 
a ewes are the proposed classes for the 


1, Self-propelled Rosd Sweeping paratus. 

2. Combined Road Sweeping and a2 Apparatus. 
R Tarring Apparatus. 

- Road Gritting Apparatus. 

- Mechanical Loading Apparatus. 

- Concrete Mixers 

- Electrical Vehicies. 


CPN SM m vw 


Combination of rego 
.-— and — of m & pavtes ‘A goeeetes. 
amar aera ai h Exhibition. 
ulations and ms of entry may be obtained 
from the SECRE’ TARY. Institution of M M unicipal m4 
ounty Engineers, 92, Victoria-street . London, 8.W. 1. 
Sea 7757 





The National Foremen’s Asso- 
CIATION of the. - 
ENGINEERING AND ALLIED TRADES. 
A an nection saaalin prrete, Onion A Act.) 
hwerests of ‘Foreman fn ey Glauty. 
a. W. vumtioas to ; 


' 


. 8.W.1 


ibe Counal 


lowest or any 








The Engineer 


PRINCIPAL CONTENTS OF THIS_ ISSUE. 





Chinese Engineering Notes. 


British and American Locomotives. 





The Institute of Metals. 


Waterloo Station. 


Salt Production in China. 
(With a Two-Page Supplement.) 





A Condensing Turbine Electric Locomotive. 
Die Castings. 


Mechanical v. Electrical Transmission for 
Ship Propulsion. 














PUBLIC NOTICES 


PUBLIC NOTICES 





Ale Waterworks. 


To pone CONTRACTORS. 
Alsager District Council invite TEN- 
DERS for DEEPENING an oaeaes BORE-HOLE 

the New Red Sandstone from 90... 


"The existing gy is inside the engine-house 
t to another bore-hole and to the existing 
pump foundations. 
The machinery in adjacent bore-hole will be 
~~ wm worked to maintain the supply to tne dis- 


Copies of the opeciention. &c.. ma be, gbtained 
rom . G. and Lo Con- 


inspected on 
. Burveyor to the Council, 


be received by 
1922. 


orm supplied, to 
or o bones April —_. 
nee bind themselves to accept the 


Alsager, Stoke-on-Trent. 


lin. 





Rereugh 


of Portsmouth. 


MALIN DOAIBAGE. 


does not bind iteelf to accept the 


F. J. a —7 
Town Clerk, 


Corporation 
lowest or any Tender. 


Town Clerk's Office 
The Town Hall, Portamouth, 
17th March, 


7735 





will be i 


5 ap os Roe 


fide 
works 


in 





ve 


Ls 


(ity of 
WATER DEPARTMENT. 
PUMPING MACHINERY. 
The Town Council of the City of Seer invite 
TENDERS for the SUPPLY and ERECTIO 
able TRIPLE-RAM PUM 


Pumping Station, Bee ny fy per ho: 
of 180ft., but later on the duty 


ng Units driven by 
tively by Heavy 


tions, and form of Tender 
on om Engineer, Mr. Prank 
his office during the usual 


their a A 
against a static head 

nereased . 

ers are invited for Pumpi 
and also 


Suction Gas Engines 
Oil Engines or E 


tai 
Lobley, A.M.L.C.E., 
ines hours, upon 
Guineas, which will 
Tender and 


later than the first post on Wednesday. the sth day of 

fo not bind themselves to accept the 

. W. LOADER COOPER 
Town 


of suit- 


ur 


ot Four 


Clerk, 


City of Leicester. 





PUBLIC NOTICES 


Tenders are Invited by the 


Government of New South Wales for the CON- 
STRUCTION of the SUPERSTRUCTURE and 8UB- 
STRUCTURE of a CANTILEVER BRIDGE across 
Sydney Harbour from Dawes rae 6 to Milson’s Point, 
embracing a main span of 1600ft. in the clear, centre 





quqntiies may” be obtained on application to the 


;™ give Mr. 
J. Cc, Bradfield. Chief ea will be in London 
Satie June and July, 1922, addreas care of the under- 


Tenders 2 ith the specification must 
reach the Under Secretary “tor Public Works, Sydney, 
not later than Sist — Oe 


GENT-GENERA 
Fok NEW ‘Sora Wanes, 
Australia House, Strand, London, 
December, 1921. 7086 








Tyne In Imp rovement Commission. 
RIDGE, NEWCASTLE-UPON-TYNE. 


t Commi: prepares 
ame Sega ec a 
WORK of the SWING = PORTION of 


Copies of the form of Tender, diti ot tract 
ned from this 


returned on receipt of s bona fide 
with all the prescribed documents and draw- 


“Tenders, 1 m sealed envelopes, endorsed “* Tender for 

Sepeies, tkowensthe Swing ——. " to be addressed to 
and delivered to him not later than 

on Saturday, the 15th of April, 1922. 





Noon 
= The Commissioners do not bind themselves to accept 
the lowest or any Tender. 

By Order, 


MANSON, 
General Manager and Secretary. 
Tyne Improvement Commission, 











British Ne orth Borneo. 
mn the PUBLIC 


D IMMEDIATE 
worse Gnran DEPARTMENT ot NORTH BORNEO. TWO 


ENG 
Candidates should be single and under 30 years of 
age ; once, of Seek pveigns, with thorough know 

ledge of instrument work and well trained in ordinary 


years’ agreement, wi 
home on m t. Ap 


ject to medical examination. 

Apply ga writing) not later than Srd April, with 
full record of career in chronological order, giving nee 
and details t comet general and technical education, train 
| and subsequent experience, testimonials - copies 

), service certificates, &c.. to Messrs. 
a mt BR and TRITTON, 12-14, Dartmouth-street. 








Tender. 
G. T. EDWARDS, M. inst, 2.8. 





WSowling Gremacsteeet, Lelocster. 7665 
unty Borough of Birkenhead. 
County ranpgaeppe 


disposal, owing to the coming into operation of a 
—* supply, and is all in excellent working 
com 

A COMPOUND ae i ® ENGINE, Soar: 


face condensing, plunger 
capacity 80,000 per hour, with otal! lift ot 
363ft. > 90 Ib. 





30in. L. 
cylinder, 50in. dia, by 7ft. stroke ; bucket, Tt. 
stroke. 


Two TRIPLE - Rn J HORIZONTAL 
DUPLEX PUMPS ; cylinders, 10in., 16in. a. sat 
25in. dia.; a B  — léin. dia. by 18in. 
capacity (each), 45,000 galions per hour byt Se 
of 200ft. at a pressure of 150 lb. per square inch. 

Two SURFACE CONDENSERS, Wheeler Admiralty 
Pattern, dia. by 6ft. 10in. between tube 
plates, 433 tin. copper tubes (each), with steam-driven 
Horizontal Air ye 

TWO LANCAS E ERS. — by 7ft.. by 
Tetlow Bros., insured for 160 ib 

ONE LANCASHIRE BOILER. ‘by the Oldbant 
oe Works Co., 


Two 
Boiler Works Co., Lté., insured for 
All the boilers above “~— — + = 
with Hopkinson valves and . 
Any —~ a also permits 
from the Bonovcn 


the plant be obtained 

WATER ENGINEER, 52, Balls-road, Birkenhead, 
whom offers the whole or portions of the Slant 
aoe be sent not later than "april 14th, 1922. 

ater Engineer's Office, 

15th March, “922. 7751 


Yas ge = Ne U.D. Council have 


cane DIs: following SURPLUS 
12 na PB aeemanes ENGINE, by Sykes and 
0. 





7 


saci 


1 WINCH. 

1 Medium-lite WORTHINGTON PUMP, 10 by 
y 

High-itt et wo ORTHINGTON PUMP, 18 by 5 by 





7741 





Manchester Royal Infirmary. 


UALIFIED ENGINEER REQUIRED a 
FO in charge of the Maintenance of all Water, 
Steam Installati 


advantage. State age and salary 
Apply tle by letter only of GENERAL SUPER- 


17th March 1922. 7730 


Mersey Docks and Harbour 


OARD 
GLADSTONE Door NEW WORKS. 

The Board Pa uy the SERVICES of s culty 
qualified —— GINEER — 40 years 
pa who m ia. Member o a dee 

=e of "the, Institution ot Civil "Engineers, to take 
charge of the above —, un direction of the 
Sapeer. in-Chief to 

didates must vA been in charge of Heavy Dock 

Seastrectin Work and had experience in Reinforced 
Concrete Works, Steel Temporary Dams, Electrical 
Machinery of all descriptions, Steel Dock Gates, and 
Hydraulic Machinery. 
Applications, with see and stating ao | 


to addressed 
ivered not later than April 2 tot, and market, on the 








envelope “‘ Application for Resident Engineer 
L. A. P. WARNER, 


Genera! Manager and Secretary. 
March 20th, 1922. 7749 





SITUATIONS OPEN, Page II. 
SITUATIONS WANTED, Page Il. 


MACHINERY, &., WANTED 
Page II. 
FOR SALE, Pages II., III. and IV. 


AUCTIONS, Pages III. and XOVI. 


PREMISES TO LET OR WANTED 
Page Ill. 


WORK WANTED, Page IV. 
AGENCIES, Page IL. 
MISCELLANEOUS, Page II. 


For Advertisement Rates See 
Page 333, col. 1. 





NUMERICAL INDEX TO ADVER- 





TISEM*NTS, Page XCV, 














THE BNGrIaae R 








SITUATIONS OPEN 





SITU ATIONS WANTED (continued) 





ANTED by an English Ghather Baad 


y 
Ww building onee. CY r East, ag 
ASSISTANT of good ed 
ve expe’ in the 
Reinfor 
patite ying ; i 


Applicants must pc 
»¢rm 
fniler nua Be road. i) 


By 
conduct of building operations 
with a thorough know 

Strict medical examination required before appoint- 
ment. 


preference given to a m 
Se and has ca 
A 

Address, with fall particulars of career, enclosing 
copies of not more than two recent testimonials, 7736, 
= Engineer Office. 7736 4 


3 


whe 
ol 





—— 


W tayaNten by an English Firm Carrying Out jue 
building contract in the Far East. a WO. 


wr must possess a thorough knowledge of 
Ferry te a large scale, 


of handling labour. 
yen to am unmarried man with the 
necessary ex who has carried out similar work 
abroad with native labour, Age not over 40. _ berlet 
inedical exami on 
i bel eeeap th t stimonials, 7737 
cop! es Of not mo! n two recent 1 mon ° 
The Bnxinert 0 ibe. rs Se, ' 








—— 


y ANTED, SALESMAN, with Conneet; 
of bandling Steam Specialities, 


ps, 
&e. Salary and previous experience.——-Address, 76138, 
The Engineer Office. 7618 a 





GENT or TRAVELLER, Gtes Kngineerin& 
Anim firms to introduce products ol newly established 
scientifically brassf: ty 
bronzes and special alloys. ble. 
but not essential.— Address, 

Office. P6169 a 





Financial interest 
P5160, The 


~ 


as 
general manager and works 
in three of the largest firms 


Can originate 


» PSY 





as director in sound pagertahine. 


— 
a 


—— > 


and 


>. Fe P5tl4s Bs 





Eee & PiSaes, 20 re Toe 


distance ; motor 
Wandsworth-road, 8 


oral | ; modunets rate.—8.. 
w.s. P51 o> 





E NGINEER.CAPTAIN. B.N. (Retired). with Office 
in Glasgow. DESIRES WORK as Marine Super- 
ins Engineer and inspection work, 
> eed a agency.—Address, P5105, The 


or would 
Engineer 
P5105 B 





een a 
mech., elec 
LC... we 
ME 
neer Office. 


T in solid concern.—Address, P5107, 


lst a 2. Experienced Martue, 
O.F. W.T boilers, knowledge 
DESIRES APPOINT.” 
The Engtl- 
5107 B 


exc, refs., 





NGINEER (38), 
drawing-office experience, 
. maturing inventions, experimental or any ether 

—A., 48, Argyle-road, 


4 and 
TIC 
wor 


Mechanica) and Electrical, Shep 
SEEKS POsI- 


Ilford, P5143 B 





7728, 


7729 a 





Office Experience, 
The 


eee FIRM —s IRE 
well-educated trai 
bas speci Sa eration, to acto 
Foreign Selling tive. Kaowledge of Frene! 
essential ; ditional languages not — 
butely Strong recommendation. 
bet ween ving full particulars of 
ex noe, also 
state salary expected, , 
é for Firm of Pump 
salary, experience.—Address, 


N 
A VICB 
and German 
vy, Age 
25/30.- 
education, engineering 
e Engineer 
SSISTANT ENGINEER, with 
Makers . ee, 
Engineer 
Office. 


P5146 A 


c™ [NT W Maee, fer the aGslante. 
w - "know ble ring; waler 35 »¥ 
of ag loca expect at 


su ealary 
Address, 7 
Ci a of Enema, ata REQPTRED te 


‘est 
plus © ‘vil Service bonus lat” preat "243, acapoticante 
asd 


P5146, 











bave of modern practice m4 the » 
facture of Toe and one sigel sed -ferrous alloys, | 22 
and in the heat and 1) Makan 
of carbon and alloy must aley have some 
knowledge of modern > UB 
Applications, giving partieslars ualifications ‘and 
¢ ape rience, bhutiecs to “OHIEF SUPER- 
NTENDENT 0 AN FACTORIES, Royal 
rein foolwich. 7722 a 


eras Ane. < Civul 
—" 


way keke Pe Poort 


as Heading Bngineer for ieeaties and construction of 
sect or wee raily: &. 

and college degree.-- 
Advertising Service, 


bill, E.0, 4 


neer, of 20 Years’ 
i Peeeees ot present 

portant a copeerealien in Nor 
—— tn Australia or New Zealand 


otipepiel 


A 


oe 

e up Sole Selling Agencies for suitable lines, 
ing . Effici b 
cumantention. ample stores and 


AGEs of 
having 
and other users of paints and who can add 
paints to their present business.— Address, yi The 
tice. D 


A*™ Old-established FIR 
a oa WisH 
with AGENTS o: 


NCIES 










- 8 
: cL See LEDy 


COVENTRY, ENGLAND. 
Be wy acilities for the sale af 
Bind 


irre 

ery description thro 

ee oe te negotiate onan | A 
We ‘is our Associated Companies have offices and, 

in many cases, showrooms in the following territories : 


Eno.anp—Coventry, London, Birmingham, New- 
M. Sheffield, Leeds, Bristol. 


# Anew. Alley! Herbert : Parise, Lyons, 
oe Anon. Belge Alfred ‘Herbert: 


ee agen 


Wobrnatta—Aitecd ing ie i (teatralnaiay. 


Sydney. 
aPax— Tokio. Osaka. 
‘ANADA— 7364 D 


"WELL. ESTABLISHED FIRM of Even pas 
FOUNDERS Natal DE 

a DEPA ARTMENT to deal in go & 

Mill and Engine Stores and Su Nice, 

hinery, &c., and would be p to 

aay 


nto, 





ent « and 
Cs a any 

WILDE, 
PS1L 


and TRAVELLERS REQUIRED for the 
High-class Protective Paints Those 

& good connection with steel works, gasworks, 

the sele of 


consignment stocks cia cial 
ny 


tees required.—Apply, "en o 
bury Pavement House, London, E.C. 2 


Engineer O 





M of ENGINEERS and 

to GET in TOUCH 

= able to intluence busi- 

an oe Goda and the Co! -—Address, giving full 
» 7601, The Ottice. 7601 D> 





St. Ann’s Chambers, saeote 





XPERIMENTA 


E 


experimental and 
Ti 


Tesea 
—Address, P5179, The Engineer Office; P51 T) ® 


anic, designer and draughtsman, experienced in 
the designing and making of special apparatue for 


= 


L ENGINEEB,. First-class Mech” 


rch work, DESIRES POSsI- 





esterh 
Stationary repair work 
would REP 
SLUNS for first-class BRITISH FIRMS. 
references.— Address, P5063 Engineer Office 





RITISH COLUMBIA COAST.—ENGINEER, Resi- 
dent in Vancouver 12 years, superintendent ensi- 
8 ¥ it ship and engine building yard in 

4 conversant ae marine and 








bog wira OCCT 
glass i ATION. — 
Acta) or inate Capital a 
ontds, ter 








experience | in engineering trade. 


P5001 ; 


—e 


MACHINERY, &c., WANTED 


fondonnC Psigg 
psn BRITON SRD ge 
aia Diao. “SS 
RANSLATIONS (French, German and ton 
St. tee steat, “Mods side, fmt Tod Many alt 











ING Mn aed stn 
i Pes i& and sma i“ aber “et a 
00) 





tia is 





pe aprarda. w i daar 
eeisc W 
7008 md j 
=r SUCTION GAS ENGINE, Din 
Ww RLECTMIC GENRRATOR. y pie mt 


volts, &o periods, cxtipat 100 i0 200 i 1 Pg 


ith gas plant, starter, go, 
Also MALS SWITCH aad, DISTRIBUTION 
Address full particulars and price to Pie, 





E —_—e 
to PU SE. Number of R 

w* Wa oN for for and goods, with uae 
tor main from 6/12 tons capac’ 


ithe aga Be Taree fe elke pono of wae 


2 ae 





and buying 
UNDERTAKE COMMIS: 
we ee 
5063 D 


. labour 
KESENT or 
. The Engi 








KPERIENCED DESIGNER, Shortly Disengaged, INE 
specialist in small and medium-sized mechanical | ag ye ey ss. Te ee Oe a 
des a for quantity production, including magnetos. | 4 iy ready @stablished, Agencies, C.nsulting, 
lig dynamos, _ electric © ogtmpjlgrs. —motdrs, | op Wide experience steain and electrical plant 
—.--q &c. Familiar with present-day cia) work: now ling large cont: for 
turing methods.— Write, T, 75, Gravélly-lane, serding- well-known maput ny good district Great 
ton, Birmingham. PGA70 Bri considered . pag 7 ea, P5153, Tae» heer 
a —|¢ 5169 D 


ENTLEMAN (34), Coltege. University, Apprentice, 
Jt i Bee experience, 


ee tor car, Cane te 
eae Engineer 





XPORT AD ak LONDON HIPPERS.—TWO 
Ee cagrartic ‘<5 
NEG Oe TE L._Fe for above. 





iG Prone tare 
Offiee. Advertisers have unique PR... in export engi 
sive i — ny | = = ey wigtons | Op 
Soun ve t m the Colonies and t Productions 
Pe. ess o. ae ee sbutable for good-class machinery merchants, 
orggnisation and management, 8 years desifner and railways AB -ae eo huts” 
chi@ draughtsman, shortly disengaged, REQUTRES Camgeide, 5.0 





EATING ENGINEER {Tonne. of Good Educa- 

tion, — Onty those having good expe- 
rience in the os a eee Sy of Car 
— and 


ban os ithe 
pase es paperiog pent salary requi 





ONDON REPRESENT Lote 4 by «a 
Figm of Const } ML ia the } 
to secure orders for pot 
the ; pais are a a glee, Woe ney vil 
pros a 2 ¥ 
be paid. Reply should state lial 


rienge, references, 
iss Willing’s, 
W., 2, 


brag Klopatmet, Covent Covent - tes 


76h a 





RAVELLER WAN 


and y--% 4 


evilieries in Sou sea 
Also ONE DITTO tor Re orts Peezhin. 
Yorkshire,—Address, P5131, 


to ae Rawhide Pinions 
commission to 

Soute 

1H 


JORKS MANAGER SS ae for a Raitway in 
Southern Brazil ; 0003000 (2 contos ot 
reis) a month. Age 90/35. oiGcndaeetions must inciude 
apprenticeship, drawing-office experience (at least 14 
years), certified Cocnaioas |S training, Ex 

















neer O 


POSITION in progressive firm. Willing to 
invest qpoderate capital.— Address, = 





P9102, . 
B 





1 


mamager, 


ECHANICAL ENGINEER, with Geed All-round 
general experience as foreman, 

SEEKS responsible POST in any capacity, 

any district —SNOAD, 36, York-road, =... * 


| Pag !-+ REEBROENTATIVS ENGINEER, with 


office near K ingsway and ah ex ve connertion 


contractcrs, and eg port 





cost clerk and 








clase int 


1 
Address, P5165, "The Engineer 


WPEN to ACT as above for another first- 
years’ record wn present eae. 
flice. D 





ANUFACTURERS of Very Attractive Type of 











WH#ULENOWN REPRESENTATIVE, of Good | Duauiite Gab ia Roll SE « a; 
persona --&. = FIRM able to yor aipese 1p the South Wales 
experience in ig tat machinery. | district on sole 26, The Engineer 
heavy quarry art nery, steel and iron | Oyice 725 D 
castings, DESTRES "to HEAR from first-class FIRM 
requiring REPRESENTATION. Keen, we i 77 
business man. Would eonsider commeftelal Whe BOHNIOS oo ualified & b 
managership. | B.O.T. ‘Gert... AMI. Mech. ENG ie ., with Ength 
Address, Poia7, The Engineer Office. P5147 B colonial, in y di 
Swi ss to REPRESENT Sac Figs 
material or paten or 
ome i cevsial Palas hou! 5 ie German-speaking countries. ’ 
rac Sih s0"sth f in ys EK, or cea tp The Eagingtr OSes. __ Pb1Ae D 
° n = 


ex perience.— 





12, Edgar 





HTSMAN (Assistant), 


Drscor ny 2S 


anee 


EDUCATIONAL 





chee 





M 






































charge of workshops 0 (now = RAUGHTSMAN (06) DESIRES 4 APPOINTMENT. . » eM. ot, Maw 8 
guesé, Spanish Frene desirable. —A and Office expericnce in al) types beatin . 68, South Joun-atreet, Liverpool. 
—_ give full on Rost training and | and ventilating Reais, ane and dust hin 
» . Address, 178, Office. ae 
Bactacce. 165, . New Broad-street, [rwishig! we tattiva cae ar 3 
London, E.C. & v76T a UGHTSMAN (22), Quick, Neat end Agaprate, KNOWLES, aki Abia 
= —_——_——_ - - = oe D.O. on automobile = Rero-engines, | sonaliy Paiva Ribs ANDL ¥ ally ‘or by 
iy own years works — 
PARZED. DRAUGHTSMAN, Acemstomed to Coal! E. CHANNING, 42, Litchfeld-gardens, Willesden | Sue'tetee™ ress. "teases aS te 
particulars and salary required.—Address, 7719, The | @7®82- 3. P5177,B v os 5. 
Sagines 0 Office. 7719) A phone No., Soames © 
XPERT DRAUGHTSMAN SIGNER. at Preseht — —— — 
E gid with well-known of engineers, DE- 
RAUGHTSMAN WANTED. with a / UHANGE ; 15 yrs , sero and marine 
Constructio: Steel Work, engines, boat design, a . general engineering, PATENTS 
quantities and estimates for works >: gion out technical correspondence, Would accept tow salary for 
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Chinese Engineering Notes. 
(Prom our own Correspondent.) 


British engineers are watching with lively hopes the 
development of Chinese industries, and with the object 
of keeping them informed about the conditions in that 
rast country and the openings for their work and pro- 
ducts, we have appointed a number of local corre- 
spondents, whose letters to us will be published from 
time to time. The first few of these notes we print 
below. Others will appear at intervals as the mails 

perme, 

Tue Chinese New Year—which this year began on 
January 28th—is always an anxious time for all 
concerned. An old custom in this country provides 
that all debts must be paid in full before that date, 
and for years it has been a struggle for the Chinese 
(iovernment to obtain the necessary funds to meet 
its obligations. This year has been one. of the worst, 
and up to the last moment it was very doubtful 
that the Government could obtain money enough 
to tide it over. However, arrangements were made 
at the eleventh hour for the issue of Treasury Notes, 
amply secured, and as the terms are attractive, the 
notes will be rapidly sold. Another feature of this 
New Year was the granting of a week's leave of 
absence to Premier Liang Shih Yi, apparently a 
preface to the resignation of that official. All attempts 
to coneiliate the politieal factions have.so far failed, 
and it is very unlikely that the present Cabinet will 
remain in office much longer. 

Serious efforts are now being made in Peking to 
induce the Chinese authorities to appoint a representa- 
tive Board to deal with the Yangtse River Conserv- 
ancy, which presents one of the most important 
Chinese undertakings that will have to be faced 
ooner or later. China cannot tackle the job herself, 
and in view of the international shipping and com- 
mercial interests along the Yangtse River, the sugges- 
tion has been made that an international board shall 
be constituted to deal with the whole question. 
The Yangtse River is over 3000 miles long, traversing 
the provinces of Yunnan, Szechuan, Hupeh, Kiangsi, 
Anhui and Kiangsu, and rises in the centre of the 
high plateau of Tibet at an altitude of over 16,000ft. 
From Hankow to the mouth—a distance of 600 miles 

the Yangtse is navigable during the spring, summer 
and autumn months by ocean-géing steamers, but 
during the winter months only river steamers, 
drawing about 10ft., can reach Hankow. At that 
point the average high-water mark above a zero 
low level is about 42ft. imi and 
reports have been made by Briti#h and other 
which are sufficiently encouraging to justify _ the 
Chinese Government in taking the matter up jointly 
with the foreign Powers concerned. 

At one time it was thought that China was going 
to make a serious effort in the development of com- 
mercial aviation. Three years ago the Chinese 
Government ordered six large Handley Page Pas- 
senger-carrying machines and a few Avro training 
machines. A year later it entered into a contract 
with Vickers Limited for the supply of about one 
hundred Vickers-Vimy machines, and before Chinese 
pilots could be trained to fly any of the large machines, 
Peking was being inundated with aeroplanes which 
could not be used. A British Aviation Adviser was 
appointed by the Chinese Government, and several 
British, American and French pilots were engaged. 
A service between Peking and Shanghai was to be 
inaugurated last summer, but after a few trips between 
Peking and Tsinanfu—-half way to Shanghai—the 
whole scheme was dropped owing to absence of 
funds. The lack of communications is responsible 
ior the delay in opening up Chinese industries, and 
if the Government had spent the £2,000,000 on road 
building instead of on aeroplanes, some tangible 
results would have been obtained. Roads in China 
are almost unknown, but some of the provinces are 
realising their value and are endeavouring to raise 
funds for their construction, 

The province of Manchuria has been very much 
neglected by British engineering firms. Japan, of 
course, is strongly entrenched there, but there is 
room for British enterprise, Electrical power plants, 
mining machinery and telephone materials always 
command a ready sale in this province, and it is a 
pity that British firms have not made an effort to 
get a share of this business. 

The German Siemens U y is again im full 
swing throughout China, and all its old Chinese 
associates have gone back to it. It is building up a 
very powerful organisation throughout the country, 
and is working very closely with the Chinese mer- 
chants. Large stocks are being carried in the prin- 
cipal centres, and the prices are generally considerably 
below those of British and American firms. 


Peking. 


Politically, affairs in China to-day are worse 
than they have ever been, but it must not be sup- 
posed that trade is at a standstill. Within the 
past year the Chinese Government has defaulted 
on practically every foreign loan not enjoying a 
security under foreign control. A number of these 


only security given by the Chinese Government was 
in the form of Treasury Notes in the currency of the 
country in which the loan was floated. The Chinese 
Government Treasury to-day is empty, but efforts 
are being made to contract a loan with the Inter- 
national Consortium. Such a loan is absolutely 
necessary, but the terms that will be insisted upon 
by the Consortium will be such that a great deal of 
opposition will arise from certain sections of the 
Chinese. Such opposition, however, is generally 
political, ahd directed against the Cabinet for the 
time being. Under present conditions, business 
with the Chinese Government is impossible. Plenty 
of orders can be obtained, provided one has the 
necessary influence, but payment is quite another 
thing. Various engineering organisations are, how- 
ever, making preparations for the future, German 
firms being the most energetic. Occasionally one 
hears the opinion expressed that it is better to wait 
until conditions are more settled rather than attempt 
to organise for the future. This is a very great mistake 
and Germans are taking advantage of the people who 
hold these views. The foreign Powers have too much 
at stake to allow China to continue on its present 
downward path. One of the conditions most likely 
to be laid down in the next Consortium loan agree- 
ment will be a very considerable reduction in China’s 
army. In addition to a considerable saving in ex- 
penditure, this will have the effect of preventing odd 
“ revolutions ’’ occurring from time to time, which 
disturbances are bound to hold up trade to a certain 
extent. Out of an army of well over 1,000,000 men, 
the central Government does not actually control 
more than 75,000. The remainder are under the 
control of the Tuchuns (provincial military governors), 
most of whom are quite independent, but the central 
Government has to pay for their maintenance, 
because revenue which was formally remitted by 
the provinces to the central Government is now held 
by the Tuchuns. It is a curious thing—and this is 
worth noting by the British manufacturer—that in 
spite of the adverse conditions that have prevailed 
during the past year, the volume of China’s foreign 
trade has increased by no less than 5,000,000 taels 
(say, £1,000,000) over the corresponding period of 
the previous year. The political conditions in China 
very rarely affect trade in such places as Shanghai, 
Hankow, Tientsin, Canton and Mukden, and it is 
a great pity that the British manufacturer is not 
making greater efforts to maintain the supremacy 
which we have always enjoyed. Numbers of those 
who are trying to make these efforts are groping in 
the dark. The manufacturer does not yet know how 
to market his commodities in China. Several systems 
are in force, and the most popular one seems to be to 
form groups—some of a non-competitive nature and 
others competitive—but so far as one can see they 
have never come up to expectations. There is only 
one way for the manufacturer to get orders in China, 
and that is through direct representation by people 
who know the country. Such representatives should, if 
possible, have the assistance of an up-to-date tech- 
nical man from home. Here, again, great care should 
be taken in selecting the technical man. He should 
be a man who is willing to learn the language, put 
up with numerous disappointments, and possess the 
only asset worth having in China—patience. Twenty 
years ago it was quite sufficient to appoint an old- 
established firm to act as agent for the manufacturer. 
It cost the manufacturer nothing, and all the agent 
did was to put another name-plate over his door, 
and business would come with the assistance of the 
Compradore (Chinese manager). To-day, things are 
different. There is so much competition that one 
has to go out and get the business, and if the agent 
represents dozens of manufacturers he is quite unable 
to do it efficiently. The British manufacturer is 
i in China as regards banking facilities. 
We are practically the only nation not having an 
industrial bank. Most of the other nations have 
organised industrial banks jointly with either the 
Chinese Government, influential members of the 
Government, or Chinese of good standing. The 
tendency nowadays is to co-operate more closely 
with the Chinese people. This is not always possible 
in the case of an agent for a manufacturer, but it is 
being done very successfully in industrial enterprises 
in the interior of China, such as mining, eleetric 
power plants, waterworks, &. &e. ° 


Shanghai. 

China has been trading with the world for about 
a hundred years, and the rate of inerease of that 
trade has been averaging 10 per cent. per annum, 
and as the requirements of the country are still 
very inadequately supplied, taking the require- 
ments of other countries as a basis of comparison, 
the trade can go on increasing for at least another 
hundred years at the rate of 10 per cent. per annum 


There is no doubt that China will accomplish 
political peace—if such a desirable state is ever again 
to oceur in any country—through industrial develop- 
ment, and there are several notable examples in 
China of centres of industry growing apace. In 
these centres and in the districts around them, 
there is contentment and order, and the officials and 
leading* men responsible for the creation of these 
centres carry great weight in the counsels of the 
Government, and the Chinese merchant believes 
implicitly in them. That the Powers will assist 
China in fostering the endeavours of her leading 
industrialists is sure, and it is quite reasonable to 

that any Chinese Government which can 
show itself willing to handle any development work 
honestly and unmonopolistically will receive the 
financial support of the industrialists of the powerful 
nations 


The impression in the home countries is that China 
is full of revolutions, with fighting going on whenever 
it is fine, and with bandits roving at any distance 
from rded centres. This is so, but it makes no 
difference. It has always been so, and whilst the 
reports of these distressing occurrences sound alarm- 
ing to people at home, actually the fighting and 
bandit work are carefully arranged, as a rule, and 
trade is not interfered with seriously. The only 
drawback to trade due to this state of affairs is that 
it costs more to get the goods to the people. With 
the abolition of Likin and with railway and road 
construction increasing, the fighting and bandit 
business will gradually disappear, as has been proved 
in other countries. China is only a century or so 
behind the times according to Western ideas, but with 
@ wisdom which is not always apparent is sifting the 
methods of other nations in their process of develop- 
ment, and will no doubt adopt the methods best 
suited to her national character. It therefore behoves 
us to bestir ourselves and work with the Chinese 
and try to understand them in order to obtain their 
co-operation in trade. In many ways the Chinese 
are like Britons, so there ought not to be much 
difficulty in the two nations getting together. 


Chinese Brine Wells. 


Over seven hundred years ago Marco Polo com- 
mented on the extent of the salt industry of China, 
which, he estimated, produced a revenue represented 
by some £3,200,000 of our present-day money, and 
remarked on the antiquity of the processes employed 
in producing the salt. The industry is still carried on 
in almost precisely the same manner, but”has grown 
very considerably in the interval. The latest reliable 
statistics are those for 1916, which show that the 
revenue to the State derived from the salt tax 
amounted to £7,800,000, while the output from the 
principal producing district was over 300,000 tons a 
year. 





The photographs which we reproduce on page 332 
and in our Supplement were taken in one of the dis- 
tricts where the salt industry has been developed very 
intensely, and illustrate very plainly how crude. 
looking to European eyes is the apparatus employed 
by the Chinese. It enables them, nevertheless, to 
produce salt and sell it at a profit at from 25 to 60 cash 
per catty (say, jd. to 1}d. per pound), and this salt is 
made from brine which has to be raised from a depth of 
100%t. or so below ground. Such an Achievement is, 
of course, only possible with cheap labour, but it 
should be borne in mind that the price of labour is 
increasing rapidly in the Far East, and although that 
movement may not yet be so marked in the interior 
of China as it is nearer the coast, the time will probably 
soon come when labour-saving devices will have to 
be introduced into this ancient industry if the price 
of salt, is to be kept at its present level. On the other 
hand, the innate dilatoriness of the Chinese, together 
with incessant litigation, often occupy so much time, 
which could otherwise be devoted to actual work, that 
it is questionable as'to whether or not the capital 
expenditure on machinery could be justified. 

The brine wells of China vary very greatly in depth. 
Some are so shallow that the brine can be dipped out 
of them in a hollow only a few feet below the general 
ground level, but there are others 3000ft. deep, and 
brine is found at one place or another at various inter- 
vening levels. The deep wells are mostly bored 
through a comparatively soft sandstone, and although 
the drilling gear is very crude, the speed of sinking is 
generally about 3ft. per twenty-four hours. At this 
rate of progress a deep well should be completed in. 
say, three years, but it is not uncommon for the 
operation to be drawn out to a length of twenty or 
thirty years, and frequently it is not until the second 
generation that the benefit of a man’s enterprise in 





before China is taking the same quantity of imported 
articles as other countries are doing now. The 
probabilities are that China will more rapidly come 
up to the level of other countries in trade require- | 
ments as she grows in what is termed “ Western | 
ideas,” as she is undoubtedly growing. The great | 
increase in the cotton spinning and flour milling | 





loans were contracted as industrial loans, but the 





have also had a good effect on the cotton growing | 
industry. 





sinking a well is realised. 

A remarkable feature about these wells is the 
uncertainty as to whether they will tap brine or natural 
gas, but as the two products are interdependent 
the gas being used in evaporating the brine—the risk 
is not of much import. Gas is generally struck much 
nearer the surface than is brine, and if there is a local 


industries during the last few years are indications | demand for it the boring is stopped and the gas is 
of the westernising of this vast country. The cotton | utilised. If, on the other hand, there is no immediate 


spinning mills are adding weaving plants, and they | demand for the gas, the well is capped and furnished 
with jets made of bamboo coated with lime, as shown 


in Fig. 5, and the gas is burned to waste. Generally 
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speaking, however, only about one-third of the wells 
strike gas, and that at a level of from 600ft. to SOOft. 
The gas burns with a white flame, indicating the 
presence of hydro-carbons, and the flow from one 
well is sufficient to supply about fifteen evaporating 
pans. Sometimes, however, gas is met as deep as 
2000ft., and then the flow is so strong that from 600 











FIG. 1—BORING TOOLS, A 


to 1200 pans can be kept going. These deep wells 
produce a gas which burns with a blue flame. 

The quality of the brine also varies very consider- 
ably with the depth of the well. In the shallow bores 
it is of a dirty yellow colour, but changes to black in 
the deep holes. The light-coloured brine holds some 
7 per cent. of salt, while that from the deep bores 
may contain as much as 13 per cent. The procedure 





Fig. 2—BRINE WELL BORING 


in drilling is always the same, as the primary object 
is to obtain brine. An open well is first dug to reach 
the sandstone, and it may be necessary to go down 
200ft. for this purpose. The well is then lined with 
cypress logs, which are cut in halves and channelled 
out to give a round bore about 10in. in diameter 
when the two halves are clamped together again. 


RIG 





The logs are approximately 6ft. long and are set in | 


the well with the greatest care, so that the drilling 
tools may be guided properly. A stone cap with a hole 
in the centre is set on the top of the wooden lining as 
a wearing piece. 

At this stage the drilling rig is set up over the hole, 
and it always takes the form shown in Fig. 2. There 
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gets deeper and the weight of ropes and tools to } 
| raised at each stroke increases, more coolies are hired 
| to work the beam. 

The tool or jumper weighs about 100 Ib. and jg 
fixed to a bamboo loaded inside with iron. A loose 
joint or jar is arranged between the two parts, so that 
after the tool itself has hit the bottom of the hole and 
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BAMBOO. BAILER, 


is a tripod with a sheave at the top for the bailing rope, 
and between two of its legs there is a frame carrying 
the pivot of a beam used to give the drilling bit its 
up-and-down motion. Alongside of the beam there 
are two gangways, on which coolies stand, and they 
work the beam by striding from one gangway tothe 
other, using the beam as a step in doing so. As they 
put their weight on the beam it is depressed, and as 


they step off briskly it rises and lets the tools attached 
to the other end drop in the bore-hole. The men 
turn round and repeat the movement at the rate of 
from twelve to fifteen strokes per minute. This plan 
has the great advantage that, not only is coolie labour 
very cheap, but also that the power supply can be 
adjusted to suit the work in hand. Thus_as the well 





Fig. 4~-GOVERNMENT 








AND IMPLEMENTS FOR RECOVERING LOST ROPES 


given its blow it is followed by the weight above and 
a second blow given. The string of tools is attached 
to a rope made of strips of bamboo, which is tied to a 
heart-shaped swivel on the working end of the beam 
At each stroke the rope is given a quarter turn by the 
man seen sitting on the stool in the picture. E 
now and then the rope is lengthened by lashing 
extra strips of bamboo, and during this process t! 


ery 


on 





OFFICER WEIGHING SALT 


coolies on the beam get a rest. The sand or sludge 
made by the drill is pumped out by lowering a bailer. 
made of a length of bamboo, in the place of the tools 
and jerking it up and down, so that the sand enters 
by a valve at the bottom. The bailer is then drawn 
up by a windlass worked by buffaloes. 


If fresh water is struck during boring or after t!« 
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well is at work a plug of grass is driven down the 
hole below the leak and lime cement is poured on the 
top. When the cement has set and sealed off the 
water the boring is gone on with, being first carried 
through the cement plug. 

When the well has been sunk to the requisite depth 
the drilling gear is dismantled, but the tripod is left, 
as the brine always has to be bailed out of these wells. 
it will be noticed from the illustrations that the 
tripods are all built up of small timbers lashed together 
with rope. This construction is made necessary by 
the complete absence of reasonably large trees. It is 
unusual to see a native pole more than 8in. in diameter 
at the butt, and even then the first few feet are 
not of much service, as the trees are grown on the 
jillsides, with the result that they have a bend at 
the bottom where they emerge from the undergrowth 
and turn up towards the sky. The poles also taper 
very sharply so that their useful length is not great. 

While speaking of the timber tripods it may be of 
interest to describe the bamboo ropes used for hoisting 
the bailers. Bamboo ropes are made in all sizes 
from about Jin, in diameter, or a little more, for bailing 
up to, say, 6in. for mooring heavy rafts. The bamboos 
are split into long strips by drawing them over fixed 
knives while they are still green with sap and wet 
through from being rafted down the river. These 
strips are then plaited together like a piece of hollow 
braid, only with a very small hole through the centre, 
by men working at the top of tall towers. The loose 
ends of the strips flop about in the air on one side of 
the tower as they are plaited together, while the 
finished rope slips down the other side and is coiled 
up on the ground. These ropes are very strong and 
remarkably flexible when they are new. They must 
of course, be kinked, but can be tied in knots 
They are not nearly so 


not, 
with fairly large round turns. 


of the tank provides sufficient head to overcome fric- 
tion in the pipes and any difference in level in the pipe 
line. The bamboo pipes are bound round with strip 
bamboo to keep them tight, which gives them the 
tassled appearance shown in the pictures. If a hill 
has to be surmounted the brine is taken over by 
a series of chain pumps worked by horses in tread- 
mills. Some of these lifts are shown in the Sup- 
plement. 

When the brine has to be conveyed greater dis- 
tances than is thought advisable by pipe line, it is 
earried in boats on the rivers which traverse the dis- 
trict in all directions. These rivers are subject to 
considerable seasonal variation in level, and during 
low water, as shown in Fig. 6, they are dammed to 
provide sufficient draught for the boats. The dams 
are, however, seldom navigable and the loads must 
be transhipped at each of them. The brine is pumped 
out of the boats by chain pumps of the type 
shown in the Supplement. These pumps comprise 
a wooden chain on which there are transverse boards 
that make a good fit in a wooden trough. The chain 
runs over sprockets at each end of the trough and the 
upper one is fitted with a tread wheel. The brine is, 
of course, drawn up the trough by the boards. Con- 
sidering the crude way these lifts are put together, 
without any metal in their construction, it is surprising 
how effective they are. 

The evaporating process is simple in the extreme 
and could probably be improved in efficiency enor- 
mously. The brine is led from storage tanks into cast 
iron pans, see Fig. 3, about 4ft. in diameter, with flat 
bottoms some 3in. thick. The pans weigh 1600 Ib. 
each and frequently crack, so that they must be 
replaced or repaired on the average once a fortnight. 
Underneath the pan there is a conical jet, made of 
clay, at which the natural gas is burned. The gas is 

















FIG. 5—-CLAY BURNERS AT TOP OF GAS WELL 


harsh to handle as might be expected, and will reeve 
through pulleys having good big sheaves. 

To return to the salt well. The brine is raised in 
bailers made of bamboo, one of which is shown in 
Fig. 1. They are generally about 4in. in diameter and 
“uo up to 120ft. long. Such a bailer will hold some 
650 lb. of brine, and the hydrostatic pressure at the 
bottom is so great that the bamboo has to be bound 
with twine, as shown in the picture. At the bottom 
of the bailer there is a non-return valve, through | 


which the brine enters when it is lowered into the | neering interest. 
The windlass used to draw up the bailer is | depict scenes during the transport of the salt to market. 


well, 


shown in the Supplement. It is about 6ft. high | 
by 20ft. in cireumference and is arranged in| 
« frame high enough to keep the rope clear above the | 
buffaloes which work the windlass. At the commence- | 
ment of the wind, when the weight of all the rope | 
has to be raised, the buffaloes walk round at a 

moderate speed, but as the load lightens the drivers | 
urge on the beasts, in no gentle manner, until they 
finish at a gallop. The water buffalo is not naturally 
agile, and it takes about fifteen minutes to complete 
a wind. After bringing the bailer to the surface the 
beasts are unhitched and taken away to rest, while 
another team takes their place. A man stationed at 
the well head draws the bailer clear of the bore-hole 
and drags it to one side over a funnel. He then opens 
the foot valve by thrusting it up with an iron rod and 
discharges the brine into the funnel—see Supplement. 
One or two desultory attempts have been made in the 
past to introduce machinery for bailing the brine 
wells, but none of them, we believe, have been very 
successful, 

Various means are adopted in conveying the brine 
to the evaporating establishments, which are grouped 
near the gas wells. If the distance is only short the 
brine is dipped out of a cistern at the well and carried 
up trestles by coolies, as shown in the Supplement. At 
the top of the trestle there is a tank from which 
bamboo pipes radiate to the evaporators. The height 








led to the burners in bamboo pipes which are coated 
with lime cement to keep them as gas-tight as possible. 
During the process of boiling a decoction of beans is 
added to the brine, with the result that a large part 
of the impurities rise to the surface and can be 
skimmed off. 

On account of the importance of the tax levied on 
the industry by the Government, the subsequent 
handling of the salt is supervised by a whole army of 
officials, but does not involve any processes of engi- 
Some of our illustrations, however, 





Institutionof Mechanical Engineers. 


BRITISH AND AMERICAN LOCOMOTIVES. 


Tue Institution of Mechanical Engineers met on 
Friday, March 17th, at Storey’s-gate, to discuss a 
paper on “‘ British and American Locomotive Design 
and Practice,’ contributed by Mr. P. C. Dewhurst, 
Locomotive, Carriage and Wagon Superintendent of 
the Jamaica Government Railways. Dr. H. 8. Hele- 
Shaw, the President, took the chair, and in presenting 
the minutes of the proceedings at the previous meet- 
ing, pointed out that although legal opinion was to 
the effect that the new by-laws—outlined in our issues 
of January 27th and February 24th—did not neces- 
sarily come into force until the end of the year, it 
had been decided to elect as a member of Council, 
and in the place of Sir Henry Fowler, who became 
Vice-president, Mr. W. F. Cully, associate member. 

In view of the fact that Mr. Dewhurst was resident 
in Jamaica, and could not be present at the meeting 
to read his paper, a précis of which we give on page 
335, Dr. Hele Shaw invited Lieut.-Colonel E. Kitson | 
Clark to present the paper for him. 

Colonel Clark said that he knew Mr. Dewhurst | 
personally as a man with a very wide experience of 








railway engineering, embracing all classes of loco- 
motives, rails and wagons, and considered that his 
unbiassed opinion, backed by that wide experience, 
made the paper a most valuable addition to the 
“ Transactions”’ of the Institution. In skimming 
over the paper, Colonel Clark occasionally interposed 
a few remarks of his own, pointing out, for instance, 
that the problem of the lateral flexibility of locomotive 
frames had by no means been fully thrashed out. He 
considered that the English plate frame should be 
likened to a very rigid box girder, while the bar 
frames of America resembled rather two separate 
girders. He thought that Mr. Dewhurst had brought 
forward a very important subject in showing the 
comparative unpopularity of tank engines in America, 
and emphasised the author's contention that it is a 
good thing to make the engine and tender as one unit 
on one frame. As regards the controversy concerning 
the relative merits of basic and acid steel for loco- 
motive boilers, Colonel Clark said that he had no 
experience with the former, but he advocated the use 
of steel for fire-boxes. In speaking of fire-boxes, he 
also suggested that English locomotive engineers were 
too liable to be guided by precedent, and that although 
the Belpaire fire-box had served a most useful turn, 
the time had come when consideration might be given 
profitably to a return to the direct-stayed round top 
fire-box, which was much cheaper to manufacture. 

In inviting Sir Henry Fowler to open the discussion, 
the President said that the paper would evoke a large 
amount of discussion, and it might be desirable to 
adjourn the meeting to continue the discussion. It 
was ultimately decided to do so, and the meeting was 
subsequently adjourned to March 24th, at 6 p.m. 

Sir Henry Fowler said that in examining the paper 
one had to decide whether the relative merits of 
British and American locomotives were to be dis- 
cussed from the point of view of Mr. Dewhurst, that 
is to say, as they would appeal to the user in Jamaica ; 
or were they to consider the engines as at service in 
their respective native countries, for the conditions 
were totally dissimilar. Thus in America the loading 
gauges were very generous and gave the locomotive 
designer ample latitude, whereas the loading gauge 
in this country was very confined, and the multitude 
of bridges set a limit to the weight of engines, He 
did not think that the capital cost of strengthening 
all these bridges would be justified by the economies 
which might be effected in running by the use of 
heavier locomotives, and the only case in which it 
had been found advisable to adopt ten-coupled wheels 
in this country was presented by a solitary Midland 
locomotive, of which the sphere of action was com 
paratively limited. The capital cost of alterations 
was in the way also of adopting larger wagons. In 
that case it was not only a question of the loading 
gauge on the railways ; there would have to be altera- 
tions at all the wharves and warehouses in the 
country too. In this connection, Sir Henry said that 
British locomotive engineers ought to be grateful for 
the artistic touch which induced George Stephenson 
to put an ornamental crown on the top of the Rocket's 
funnel, and thus added a few extra inches to the first 
loading gauge. In contradistinction to these restric- 
tions the American designers were able comfortably 
to arrange their cylinders outside the frames, as there 
were no platforms to get in the way. They could 
also employ large boilers, which was a great advan- 
tage, as it allowed the coal to be burned slowly, and 
thus improved efficiency. 

Sir Henry Fowler said that he had found basic 
steel quite satisfactory if it was made properly, and 
drew a sketch on the blackboard to show how a °/,,in. 
plate of basic steel was flanged out at the Derby 
works to a depth of l6in. Sir Henry was not at all in 
favour of steel fire-boxes. A number he examined 
that morning were all wasted away in the lower part. 
His company was not much troubled with the corro- 
sion of steam pipes, except in the case of some classes 
of brass pipes; for fire tubes, however, he did not 
find steel satisfactory, and steel tubes were always 
replaced with copper as soon as possible. There were 
on the Midland railway about three copper tubes for 
every steel tube, but the casualties were of the order 
of one copper tube to ten steel tubes. Fusible plugs 
were, he considered, a good safeguard against low 
water, so long as they were well made. The best 
way of getting the fusible alloy into intimate contact 
with the shell was to pour it in, let it cool, and then 
re-melt it in place. Mr. Dewhurst had mentioned 
trouble with joints in superheaters, but Sir Henry 
had found that a completely satisfactory joint could 
be made with a copper ring of diamond-shaped section. 
The author said that the American allowance of 1 in 
750 for shrinking tires on to wheels was about 50 per 
cent. greater than the British allowance. The practice 
on the Midland Railway was to allow | in 1100, and 
he found that that was ample to keep the tire in place. 
He had tried a mixture of horsehair and cotton waste 
for lubricating p in axle boxes, but as the 
horsehair tended to ball up and choke the oil ways, 
it had been given up. Sir Henry did not seem to be 
in agreement with Colonel] Kitson Clark as to the 
merits of the direct-stay round top fire-box, and said 
that they were being replaced on the Midland 
RaiJway by Belpaire boxes. 








Mr. Sanderson, of the Baldwin Locomotive Com- 
pany, said that the first thing which struck him on 
reading Mr. Dewhurst’s paper was the fact that the 
author was evidently not up to date in American 
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practice ; but that was inevitable, as there was no 
opportunity on the Jamaica railways for employing 
modern large American locomotives, and the American 
works had almost ceased to build the smaller type of 
engine which would be suitable for such lines. It was 
a mistake, however, to imagine that the manufac- 
turers of his country only turned out locomotives to 
stock patterns, as used to be the case both in America 
and England, as the designs were always nowadays 
settled by the railway engineers. Sometimes the pur- 
chaser’s engineers might be assisted by his company’s 
drawing-office staff, but generally the works were 
supplied with a complete set of working drawings. 
The practice of using flangeless wheels to overcome 
the objection to long rigid wheel bases had been 
practically abandoned in America, except for shunting 
engines of the 0-6—0 and 2—10-2 types, but the flanges 
on the front and back wheels were set in slightly to 
give the necessary play. Mr. Sanderson agreed with 
the author that it was better to use two large cylinders 
rather than three or four smaller ones, and said that 
the American makers had found the two-cylinder 
arrangement more economical. The reason why tank 
engines were not used in the United States was their 
lack of capacity. If they were used for shunting 
service there they would have to handle trains of 
from three to seven thousand tons weight, and it 
would not be possible to provide sufficient water-tank 
capacity to keep them going for a whole shift, so that 
time would be wasted whilst the engine went to fill 
up with water. It had been suggested that outside 
cylinders would cause large powerful engines to 
“ nose’ badly, but it should be borne in mind that 
a large locomotive was like a long pendulum, and its 
period of oscillation was so great, as compared with 
the rate of reciprocation of the pistons, that it had 
an important steadying effect, and, as a matter of 
fact, no trouble was experienced on that account. 

In discussing the relative merits of plate and bar 
frames, Mr. Sanderson said that he did not believe 
that the plate frame really did give laterally as the 
locomotive rounded a curve, since the plates would 
soon crack if it did so. The bar frame, he thought, 
should be taken as a whole, and not as two inde- 
pendent girders. The two side frames were rigidly 
braced together, and he considered that the proper 
practice was to make the frame as stiff as possible, 
while providing, outside the frame, the required 
flexibility. The practice of using ‘‘ pedestal stays ”’ 
for tying together the lower ends of the horn cheeks 
had been abandoned in America, as it had been found 
that the through bolts, which were used for the pur- 
pose and were tightened up against distance pieces, 
stretched in service and ceased to provide any sup- 
port. An arrangement rather more similar to British 
practice, using a solid stay drawn up into place 
against taper pieces, was now used. Cast iron shoes 
lined with brass were used. They were made by 
pouring the two metals together into the mould, a 
process which, Mr. Sanderson said, it was quite easy 
to carry out. He was strongly in favour of large 
boilers, although they entailed the addition of trailers 
for carrying the extra weight, as they permitted the 
coal being burned to much greater advantage than was 
possible if the same service was forced out of a smaller 
boiler. Mr. Sanderson promised to extend his remarks 
in writing. 

Captain H. Beames, of the London and North- 
Western Railway, said that an arrangement for 
tightening up the horn cheeks was not altogether 
an unmixed blessing, as it gave a careless workman 
an opportunity, in re-erecting an engine, of pulling 
the frame out of shape, and getting the axles out of 
line. Mr. Webb had, in fact, proved that it was pos- 
sible to extend the frame of a six-coupled locomotive 
by one-sixteenth of an inch. There was no necessity, 
he said, to put collars on axles to take up side 
thrust, and engines really ran more satisfactorily 
when the thrust was taken by the boss of the wheel 
searing against the axle-box. In speaking of water 
tubes in fire-boxes, Captain Beames said that he had 
tried the Nicholson thermic system for improving 
circulation, but had not found it to be of any great 
assistance. He had also, he said, tried ‘a blast pipe 
somewhat similar to that described by the author, in 
which the orifice was divided by wings, but found 
that it required constant attention in the way of 
cleaning. Some of the engine drivers evidently 
thought that a divided blast was superior to a single 
jet, as he knew of a case in which a cold chisel had been 
set across the mouth of the pipe to split up the jet. 
Unfortunately, it fell down into the valve-box and 
wrecked the slide valve. He also had tried horsehair 
and waste for axle-box lubrication, but did not find 
it very satisfactory, and it was sure to get spoiled 
if a locomotive was lifted and the weight of the wheels 
and axles came on the hair. He had also tried grease 
lubrication, both for axle-boxes and big ends, but 
found that oil was best for heavy service. Worsted 
trimmings in oil boxes did not, however, syphon over 


temperature it was just binding when the clearance 


was 3/1000in., but it was quite free at 5/1000in. The 
valve was then immersed in cold water, with the 
result that it stuck fast with a clearance of 6/1000in., 
but was free at 8/1000in. When standing in ice water 
the valve was free with 9}/1000in. clearance, and 
when subject to a blast of cold air representing a wind 
of 32 miles per hour and 8} deg. of frost, it was free 
at 8/1000in. It was noteworthy that as a result of 
all this treatment the bush of the valve was reduced 
in diameter by 2/1000in. 

Mr. J. A. Hookham, North Staffordshire Railway, 
claimed that there were more steel boiler tubes in use 
in English and American locomotives than there were 
brass or copper, and suggested that the reason why 
American engineers were able to get satisfactory ser- 
vice out of steel fire-boxes was that they did not have 
to foree their boilers so hard. Fusible plugs; he 
thought, were not of much value, and as to dampers, 
the North Staffordshire Railway discarded them long 
ago. Some spark-arresters were supposed to improve 
the distribution of the draught through the tubes, 
but he had not yet found one to do so. He took 
exception to the Ramsbottom type of safety valve 
on account of the excess of steam pressure necessary 
to keep it open, and said that Mr. Pickersgill had 
found that the excess pressure might be as great as 
30 Ib. per square inch with a boiler steaming hard. 
His railway was now adopting safety valves of the 
Ross type. Mr. Hookham disagreed with the practice 
of fixing tires on to wheels by means of set screws, as 
it weakened the tire, and he doubted if it really was 
necessary, since the tire was held in place by the lip on 
one side and the flange bearing against the rail on the 
other. As a matter of fact, plenty of locomotive tires 
were actually loose and yet came to no harm. 

In concluding the discussion for that evening, 
Lieut.-Colonel Kitson Clark made a few further 
remarks, during which he suggested that it would 
be a good thing to investigate the strength of bolts, 
as there always was a liability for men to tighten them 
up so hard as to weaken them. The meeting was then 
adjourned, as already mentioned, until March 24th 
(to-day), at 6 p.m. 


Before the general meeting, a meeting of the 
Benevolent Fund of the Institution was held. It 
was reported that during the year the membership 
had been increased by 170 ordinary members and 
two life members, and that the total roll on December 
3lst was 614. The total Benevolent Fund on that 
date amounted to £11,253 6s. In moving the adop- 
i of the report, Mr. Michael Longridge 

regret that such a small proportion of the members 
of the Institution were also members of the Fund, 
and made an urgent appeal for annual donations, 
even if they were small in amount. If every member 
would promise no more than half a crown a year the 
Fund would soon be in such a position that it could 
deal more generously than was now possible With 
those who called upon it. 





British Industries Fair at 
Birmingham. 
No. IV.* 


WE conclude below our account of exhibits at the 
Birmingham Section of the British Industries Fair. 


Smatt Morors. 


Some handy little motors were shown on the stand 
of Accles and Shelvoke, Limited, of Talford-street 
Works, Aston, Birmingham. They were of the direct- 
current type, both open and enclosed, and gave from 
1/449 up to 4 horse-power. There were also some 
“ dynamotors,”’ which were originally devised for 
polishing and plating work. The 4 horse-power size 
is capable of giving 18 ampéres at 6} volts, or driving 
a couple of polishing mops. The taper screws used 
for chucking the mops are fitted on Morse tapers on 
the armature spindle, and can thus be very quickly 
changed. There were several machines on the stand 
driven by these ‘“‘ Aevoke’” motors, inchiding a 
rotoplunge pump capable of delivering 300 gallons 
of water per hour against a head of 50ft., and a ram 
pump for 100ft. head and 250 gallons per hour. A 
new type of riddle for foundry service, made by the 
Adaptable Moulding Machine Company, of Birming- 
ham, and driven by a } horse-power motor, was also 
exhibited on this stand. 


DRAWING PRESSES. 
Taylor and Challen, Limited, of Derwent Works, 
Birmingham, had a large stand on which there were 
exhibited several types of drawing and notching 
presses, together with a lathe for spinning light sheet 





the oil at a regular rate, and the flow tended to slow up 
as the level in the box fell. It was thus necessary to | 
provide a box large enough to leave the oil level | 
sufficiently high at the end of a journey to provide an | 
adequate flow to the bearings. Captain Beames also | 
gave the results of some experiments on safety valves, | 
which are of special interest in connection with the | 
recent controversy over the Buxton explosion. These 
experiments were carried out on a 3in. Ramsbottom 
valve having three wings, At ordinary workshop 


| 
} 





metal. The presses were of both the vertical and 
inclinable types and for pressing articles in metal 

No. 16 gauge and measuring up to 10in. in 
diameter or Sin. deep. The inclinable presses are 
mounted on stools by means of bolts passing through 
arc-shaped slots, so that the press table can be tilted 
back and the articles will drop out at the rear as fast 
as they are made. Another heavier type of press with 
gearing t to increase the » purchase on the dies and ‘with 


* No. ILL. appeared March 17th. 


front stays to tie the table and press head together 
was shown. These presses only weigh some 47 cwt. 
but are capable of exerting a pressure of 40 tons jy, 
eutting out blanks. A self-feeding press was fitted 
with double sets of feed rolls, on opposite sides of the 
table, so that when the leading set of rolls loses its 
grip on the stock, at the end of the run, the other set 
of rolls takes control and finishes the feeding right 
to the end of the stock. This press is very handy for 
cutting out washers in one operation. The notching 
presses are used for cutting out armature laminations 
and similar work. They are provided with a mecha 
nism which locks the dividing wheel at every stroke 
before punching, and can be worked in the case of 
some of the smaller sizes up to speeds of 250 strokes 
per minute. 





Coat WASHERs. 


_An interesting stand was that of the Rhondda 
and Mining Company, Limited, of 

ne South Wales. On it there were three units 
of the Draper coal washer, together with a glass 
model of the apparatus, shown at work to demon. 
strate the principle. The diagram Fig. 21 gives an 
idea of the scheme. The unwashed coal is fed into 
the top through a shoot, while a stream of water flows 
upwards through the casing and over a weir at the 
top, The speed of this stream of water is so regulated 
that it will just carry along the coal, but allow the 
heavier shale to fall to the bottom. The coal is carried 
over the weir, at the top, with the water, which is 
used in the apparatus over and over again. A rotary 
trap at the bottom permits the discharge of the refuse 
without allowing too much water to pass. By slight!) 
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FIG. 21—DIAGRAM OF DRAPER COAL WASHER 


modifying the arrangement of the outlet weir these 
washers can be adapted to handle coal from 3in 
nuts down to duff so fine that it will pass a scree! 
with 100 meshes per lineal inch. The makers sa) 
that with most classes of coal they can bring down th« 
ash content to 1 per cent., while no more than | per 
cent. of coal will be found to have been lost with the 
refuse. Each unit of the Draper washer is capable 
of handling 5 tons per hour, and three such unit- 
occupy only 5ft. 3in. by 2ft. of floor space. 


Om 


The Heatly-Gresham Engineering Company, 
Limited, of Letchworth, had a number of oil engine- 
ranging up to about 20 horse-power, including one 
direct-coupled to a centrifugal pump, for the India 
Office, capable of delivering 36,000 gallons per hou! 
against 50ft. head when running at 835 revolution~ 
per minute. Another little 3 horse-power single 
cylinder engine was connected with an exhauste! 
able to handle 50 cubic feet of air per minute, and 
producing, we were told, a vacuum within jin. 0! 
the barometric pressure. This little machine has been 
devised for installation in train running sheds, so that 
the brake gear may be tested while the carriages are 
being cleaned. 


ENGINES. 


Starntess STEEL. 
There was a yery fine demonstration of the multi 
tude of uses to which stainless steel can be “ta 
to be seen on the stand of the Firth-Brearley Stainles 








Steel Syndicate, of 1, George-street, Sheffield. The 
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syndicate does not, of course, work up the metal into 
any great variety of finished products, preferring, 
rather, to supply manufacturers with the metal in the 
rough state. 1ere were, however, ali kinds of articles 
on the stand made of stainless steel, from scissors 
and digging spades to turbine blading, pump rods, 
&c. The blading was some of that which was described 


in THE ENGINEER quite recently, and showed very | 


plainly the superior resistance of stainless steel to 
corrosion, a8 compared with the more usual grades of | 
steel. In the case of pump rods it has been shown by 





Thomas L. Hale, Limited, Dudley Port, Tipton, 
Staffs., exhibited a variety of malleable iron castings, 
machined and in the rough, including Hale’s colliery 
tram buffer caps, which are intended to protect the 
timber soles of pit tubs, and some ingot moulds, for 
casting alloys, which are claimed to resist all attack 
by copper. 

James Hendry, Limited, Bridgeton, Glasgow, had 
a stand on which it exhibited samples of its well- 
| known laminated belting, in sizes ranging up to 16in. 
wide, and also had some of the belting at work on one 


actual experience that a rod of stainless steel will |of the high-pressure gas compressors used by the 
only wear away to the éxtent of */,in. during the | Birmingham Gas Department for lighting the Fair 


same time that a phosphor-bronze rod would lose 
7/4in. in diameter. 


REFRIGERATING PLANT. 


One of the few exhibits representing refrigerating | the “‘ Python ” 


plant was that of John Kirkaldy, of 101, Leadenhall- 
street, London. It took the form of an insulated 
cold room built in sections, with 44in. 
cotton insulation covered on both sides with water- 


proof paper and tongued and grooved matchings. | London, 8.W. 
The room was fitted with meat rails and hooks and | 
side battens. The refrigerating plant comprised one | 
}-ton CO, compressor, with a submerged condenser, | 
Inside | 


expansion valve, gauges, and thermometer. 
the cold room there was a standard brine drum with a 
special air-cooling and drying coil, and a belt-driven 
fan to give forced circulation of air in the chamber. 
There were also a l-ton and 1}-ton CO, compressor, 
complete with submerged condenser, together with a 
sectional compressor cut open to show the details of 
its construction. 


STEEL AND Iron CAsTINGs. 


There were 


Limited, Darlington, under the trade name of 
Granfin ”’ cast iron. 


Sons, 


grain, gives tensile results and wearing qualities 


obtainable from the cupola. The tensile strength is 
said to range from 18 to 24 tons, while a transverse 
test on a bar 2in. by lin. by 36in. gave a deflection 
of 7/;gin. at a load of from 36 cwt. to 42 ewt. This 
firm was also showing a number of steel castings, 
among which high-pressure steam work was repre- 
sented by various valves and fittings, from a l4in. 
turbine stop valve to a lin. boiler check valve body. 
Buffer cases, axle-boxes, central bearings, &c., 


heavy lorry work was represented by a road wheel 


and a heavy gear-case. Examples were also shown of 


high permeability castings for electric work. 


Brass AND CoprerR TUBEs. 

As was only to be expected in a show organised in 
the Birmingham district, 
exhibits of brass and copper tubes, rods, &c. 
specimens were chiefly collected together on one 
stand arranged by a joint committee representing the 
associations which cover these trades. There were all 
kinds of non-ferrous tubes, rods, both rolled and 
extruded, mouldings, bushings, chains, &c. Among 
the many firms represented on this stand there were 
the Birmingham Battery and Metal Company, Selly 
Oak, Birmingham ; Thomas Bolton and Sons, Oaka- 
moor, North Staffs.; the Broughton Copper Com- 
pany, Manchester ; Grice, Grice and Son, Nile-street, 
Birmingham ; and the Yorkshire Copper Works, 
Leeds. The Aston Chain and Hook Company, 
Limited, Erdington, Birmingham, also had a stand 
on which there were exhibited all kinds of brass goods, 
including samples of turbine blading, while McKech- 
nie Bros., Limited, Rotton Park-street, Birmingham, 
also had a separate exhibit, which included brass and 
bronze rods, sections, stampings, gun-metal ingots, 
whitmetal ingots, phosphor-bronze ingots, chill cast 
gun-metal bar, chill cast phosphor-bronze bars, anti- 
friction metals, brass ingots, yellow metal ingots, and 
sulphate of copper. This company also had some 
cored bars, cast in chills, ranging from }in. up to 5in. 
in diameter by up to 48in. long, which were note- 
worthy on account of the close structure of the metal. 


Various EXuHusItTs. 


On the stand of the Aerograph Company, Limited, 
43, Holborn-viaduct, London, E.C. 1, there were 
some paint-spraying outfits, one of which was intended 
for connection with an existing supply of compressed 
air, while the other was self-contained. In the latter 
case a small air compressor is driven by a single- 


cylinder two-stroke petrol engine of 2} horse-power. | 


The engine, compressor and air receiver are all 
mounted on a trolley, and the set will supply air for 
three spraying units. 

Bell's United Asbestos Company, Limited. South- 
wark-street, London, 8.E. 1, had @ number of steam 
packings and jointings, including a new type of 
packing, known as the “ Reefer,”’ combining a white 
metal anti-friction core with asbestos side cushions, 
besides some ‘ Poilite”’ building sheets and tiles. 

Guest, Keen and Nettlefolds, Limited, Heath-street, 
Birmingham, had a most imposing stand, comprising 
three large show cases of screws, nuts and bolts, 
washers and fastenings; but the range of this com- 


pany’s products is too well known for it to be neces- | 


sary to enlarge upon them here. 


Limited, King-street, 





of silicate | 


some good examples of fine-grained 
iron castings on the stand of Thomas Summerson and | 


This material is a product of 
the electric furnace, and, owing to its exceedingly fine | 


were 
examples of locomotive and carriage castings, while 


there were some imposing | 
These | 





buildings. 

The W. T. Nicholson and Clipper Company, 
Salford, anchester, had 
“ Klincha ” type of belt fastener and 
file handles to which we have referred 
|in the past, while Thomas and Bishop, Limited, 37, 
| Tabernacle-street, London, E.C. 2, exhibited their 
belt dressing, jointing materials, &c. 

Nobel Industries, Limited, Buckingham Gate, 
1, exhibited principally sporting cart- 
ridges, and alongside there was the stand of the allied 
firm, Necol Industrial Collodions, Limited, on which 
there were shown all the commodities made at the 
company’s Stowmarket works, including the “ Plastic 
Wood ” described in a recent issue of Taz ENGINEER. 

John and Edwin Wright, Limited, Universe Rope 
Works, Birmingham, had two stands, one of which 


examples of the 


| was devoted to fibre ropes and yarns, while the other 


bore specimens of all kinds of steel wire ropes. 


Mechanical Gearing and Electrical 
Transmission. 


In a brief article which appeared in our columns 
recently, a few leading reasons were given as to 


' . ne : | why, contrary to sugjestions which had previously 
materially superior to the best qualities of cast iron } 


, it was improbable that turbo-electric pro- 
pulsion would be adopted for the new British battle- 
cruisers. ‘There would have been no necessity for 
calling attention to the accuracy of the views ex- 
pressed therein, as evideneed by the fact that these 
ships are now to be fitted with mechanical gearing, 
were it not for the fact that an electrical contemporary 
has since attacked both the statements we put forward, 
and, in general, the attitude of those who, with all the 
essential facts regarding both systems before them, 
adhere to the use of mechanical gearing. The apathy 
towards new developments of which they are accused 
in one line is magnified into a campaign against elec- 
trical propulsion in the next, but whereas we refrained 
from criticisms of detail, confining the argument to 
the main comparative features of weight, complica- 
tion and economy over the full range of power, which 
are perhaps the principal factors on which marine 
engineers must necessarily base their choice of war- 
ship machinery, it is our contemporary which describes 
the American system of control—a feature of vital 
importance in electric systems—as heavy, elaborate 
and not up to date, and which objects “to the 
American ships being considered the last thing in elec- 
tric propulsion.” They are,-from the ** New Mexico” 
to the “ Lexington” class, as we may remind the 
writer, the only examples of the electrical propulsion 
of warships, and it is consequently only in “ these 
remarkable vessels ’’—to use our own phrase—that 
the real problems of electric propulsion have been en- 


countered in all their diversity and magnitude, for elec- 
trical propulsion in a very limited number of small 


Scandinavian vessels, the performance of which is 
well known in Baltic circles, is on a trivial scale com- 
pared with the United States developments. But lest 
our contemporary should still consider that the case 
of electric propulsion has not been fully represented, 


we will amplify the general statement made in our 
previous article and which was based, not merely 
on the extraordinarily ample information published 
in the United States regarding these vesse 
by the way, is in strong contrast to the details avail- 
| able of the performances of the Scandinavian ships 
| we have referred to—but also on very first-hand infor- 
|mation gathered in the course of an ‘investigation 
recently made with a view to possible developments 
in electric transmission, which, as 
seen, have not materialised. 


ls—w hich, 


we have just 


The United States Navy Department did not 


| adopt electric propulsion without very careful con- 
sideration, and when, finally, it was decided upon, 
the peculiar strategical conditions which that Navy 
has to meet naturally bore a large share in influencing 
the choice. 
who took a leading part from the Navy Department 
side and has done much excellent work in bringing 
electric transmission to its present state, has recorded 
very clearly in an article dealing with the subject, 
that both as regards weight and efficiency at full 


Commander 8S. M. Robinson, U.S.N., 


wer, the advantage lies with mechanical gearing. 
ut these items alone, unless the advantage be over- 


| whelming, may not outweigh other factors, such as 
| economy at very low speeds, if this happens to be a 
very desirable element, and in the case of the United 
States more importance is attached to it than in 
| Great Britain, largely owing to the immense distances 
which separate their bases in the Pacific Ocean. 
| Flexibility of installation and of operation are also 








considered as being of special advantage, the former 
in admitting of elaborate subdivision, and the latter 
in freedom from entire breakdown, owing to the ease 
with which either generator could tperate any shaft 


motor. The case as between warships which are 
essentially variable-speed ships, and merchant vessels 
which are almost entirely constant-speed ships, is 
vastly different for electric propulsion. Little or no 
modification in design is entailed with gearing, but 
the design of a satisfactory form of transmission 
and control to suit the Service conditions in the former 
is @ very complex matter. It demands very careful 
study of a wide number of electrical and mechanical 
problems that do not arise in ordinary generating 
work at all, and the electrical equipment of a big 
warship to satisfy the same conditions of ease of 
control that are found in # geared installation must 
be, for that very reason, complicated beyond all 
ordinary electrical work. This particular point is of 
some interest at the moment, because, apart from the 
study made of the subject to meet the possible case 
of an alternative design for the big ships, quite a 
number of marine electrical inquiries have recently 
been cireulated, and it is obvious that the design of 
generators, motors and system of working them is a 
much more difficult proposition than that of selecting 
mechanical gearing proportions. 

Taking first the question of economy as being of 
primary importance, it is only possible to compare 
the best which has been accomplished up to date, 
modified where necessary in the light of such improve- 
ments as experience with the latest shows likely to 
be obtained in sets under construction. Taking, for 
an example, the same ship with the same boilers and 
shafting, &c., we have the two stages of heat con- 
version into power with each form of transmission ; 
one in the turbine, and thence by gearing or electric 
transmission. Single reduction mechanical gearing of 
the type generally adopted in Great Britain has, over 
a wide range of power, an efficiency up to 98.5 per 
cent., and even down to very low powers the loss 
does not exceed 3 to 4 per cent. The efficiency of the 
generators in the New Mexico and Maryland is given 
officially and by the builders as ranging from 95 per 
cent. at 10 knots and 96 per cent. at 15 knots, to 
97 per cent. at full power, while the motor efficiency 
is fairly constant at 95.5. The comparative trans- 
mission loss between turbine and shaft is— 


Percentage of full power -One-tenth One-half Full 
Genefator efficiency .. .. 95.0 .. 96.0 97.0 
Motor efficiency ; 95.5 95.5 95.5 
Combined etficiency 90.7 91.7 92.6 
Efficiency of mechanical gear - 

ing 96.0 . 97.0 98.0 
Per cent superiorit y ‘of gearing, 

percent... .s «- ; 5.3 5.3. 5.4 

These figures were in use for responsible comparisons 


of the two systems within the last month or two. 

Next, what type of turbine can or is to be adopted ? 
With single reduction gearing, two cylinders in series 
with two pinions working on a large common gear 
wheel offer the best results for economy and space 
occupied, and with two cylinders a very high turbine 
“K” is being easily and cheaply attained ; in fact, 
one giving a thermal efficiency ratio of 70 per cent.,* 
or @ consumption of 9.6lb. per shaft horse-power, 
with steam at 250lb. gauge pressure and 28.5in. 
vacuum, which are the guarantee conditions—for 
dry steam—in the United States ships, is common. 
With a single cylinder impulse turbine, as in the 
United States ships under discussion, this high 
economy is not so easily obtained without consider- 
able increase of size of turbine. The New Mexico's 
turbo-alternators were some 35ft. long overall—they 
ran at nearly 2000 revolutions per minute—by 10ft. 
wide by 12ft. 6in. high. Their thermal efficiency ratio 
at full power related to the propeller shafts was about 
57.8 per cent.* To improve this materially will 
involve either a considerable lengthening of machine 
and increase of weight, or else the higher consumption 
due to the single cylinder impulse design and its low 
transmission efficiency must be accepted. For much 
larger units, particularly if the power or the revolu- 
tions are increased, we shall expect to see two 
cylinders, the low-pressure of which must be double 
flow, as in the Hood and the British destroyers, with 
consequent considerable increase in weight and overall 
length. It is quite impossible to dissociate the turbine 
design from the electric drive. The steam consump- 
tion of the New Mexico—with the above transmission 
loss, of course, included—was as follows :— 


Speed, Lb. per 8.H.P. 
knots S.H.P. Guaranteed. Actual. 
10 3,200 .. 15.38 .. 14.35 
15 O300 .. .. 92.87 .. . U6 
19 20,750 .. 11.32 . <. 11.5 
21.5 33,000 .. 11.53 .. .. 1.58 


The desired consumptions can be varied according 
to the design of turbine, so as to give good low power 
economy with the lowest consumption per shaft 
horse-power at about 80 per cent, of full power, that 
at full power rising slightly above this, or the maxi- 
mum economy can be arranged for full power, in 
which case the lower power rates will rise somewhat. 
The former design is adopted for warships, the latter 
for merchant vessels and the variation in the former 
is a matter of requirement. In the American ships, 
with the object of securing as good economy as possible 
at low powers, the full-power" rate was sacrificed. 





° In tarbine brake havee- -power—.¢., without gearing ~theon 





values are 71.5 and 62.4 respectively. Both are often excoeded, 
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is shown in Fig. 1. With the two-cylinder arrange- 


ment and mechanjeal gearing, and a thermal efficiency | 


ratio of 67 per cent. under the same conditions of 


pressure and vacuum a consumption at full power of | 


1M lb. per shaft horse-power is now obtained. The 
total consumption of such a set is also shown, the 
figures following the straight Willans line as usual. 
That for the New Mexico falls direct into the origin, 
but in practice both curves tend to converge slightly 
below one-tenth full power. The two lines cross at 
16.25 knots, or at about one-third of full power, 
when all four shaft motors are driven from one 
generator, the other turbo-alternator being cut out, 
and, like the astern turbines in the geared sets, being 
kept ready for instant operation, a matter of small 
moment. The relative gain or Joss in steam con- 
sumption for the respective main engines is shown in 
the lines at the foot of the diagram. It is to portion A 
that so much importance is attached in the United 
States; portion B is equal to A, and if the vessel 
spent equal hours at all the different speeds, portion C 
would represent clear gain for the geared set. The 
saving at the upper end of the curve goes a long way 
in nullifying the advantage of 10 knots. Much depends 
on what importance is attached to the gain at low 
powers. In the constant speed ship, the superior 
transmission efficiency of the gearing must inevitably 
restrict the adoption of any less efficient form of 
drive, but it is, par excellence, in the battle-cruiser 


The total consumption per hour of the New Mexico 


1908, before the geared turbine was tried in England. 
| It consisted of — 

Two turbo-alternator units, complete with 
throttle and governor valves. 

Four main propelling motors. 

Switchboard and control gear, panels, instru- 
ments, insulators, &c., and all cables. 

Two main motor-driven circulating pumps. 

Two main motor-driven air pumps. 

Two main motor-driven hotwell pumps. 

Four main motor-driven oil pumps, 

Two motor-driven oil coolers and tanks. 

Motor-driven blowers for ventilating main 
motors. 

Spare parts for the above apparatus. 

The total estimated weight of this installation was 
700 tons; it actually proved to be 590 tons. The 
contract price for the above is stated by the General 
Electric Company to have been 431,000 dollars, or, 
say, £86,500 at par. It is very difficult to compare 
costs and prices in different countries ; but as regards 
weight, four sets of turbines and gearing with the 
corresponding auxiliaries would weigh about 470 tons. 
It was on these broad lines of economy, complication 
and weight that our article suggested that, for British 
purposes, electric transmission would prove less 
suitable than gearing. We may go a little further. 

Our electrical contemporary roundly condemned 
our desire to know more about the performance of 
these electrically propelled ships, and cites the mass 
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type that the advantage of electric transmisson is, of information published in America. But these 


seen. As shown in the New Mexico's speed curve, 
there is little tangible advantage in economy over 
the geared set above about 13 knots, and speeds 
below 16 to 18 knots are very dangerous in wartime 

a fact that requires to be remembered, for the 
advantage then lies with the other type of gearing. 
In the battle-cruisers of the “‘ Hood” class, which 
require about 150,000 horse-power for 32 knots, a 
speed of 20.5 knots is obtained at one-fifth of full 
power and 16 knots with one-tenth, compared with the 
10 knots only in the New Mexico. The Hood can do 
14 knots with less than 7 per cent. of her full power. 
For ocean cruising between 16 and 20 knots—i.e., 
above submarine speed—electrical transmission does 
offer this distinct advantage in economy ; whether 
the much greater weight and complexity offset this 
particular advantage is quite another matter. For 
one nation it may, solely for geographical reasons ; 
for another, with ample coaling stations and no 
reason for cruising in mid-Pacific, and with several 
years recent experience of the necessity of the use of 
high speeds in wartime, what may be advantageous 
to others, may on balance be a positive disadvantage 
Lo ourselves. 

As to cost—a very formidable item at the present 
time—can there be any doubt whatever as to the 
rouch lower first cost of the geared set for the ships 
we spoke of on September 9th? The contract for 


the New Mexico’s machinery was placed, in 1915, 
with the General Electric Company, of Schenectady, 
whose experience of electrical machinery is very wide, 
and whose consulting engineer, Mr. W. L. Emmett, 
was adwocating electric propulsion as long ago as 


data deal almost entirely with material and not 
performance in service, which is precisely what is 
needed. Little or nothing has been published about 
the Swedish sets, except the comparison between the 
ss. Mjélner and a sister ship, and we refrained from 
quoting some of the difficulties which have been 
experienced in the smaller vessels because they bore 
in no way on the subject we were discussing. One of 
| the problems in electrical propulsion on any Jarge 
|seale lies in the adequate ventilation of motors and 
generators. These cannot be ventilated directly 
with salt-impregnated air, and in the American ships, 
which require two fans to each motor and generator 
—some 140 horse-power which does not figure in the 
above consumptions—special arrangements are neces- 
sary for drying the air before it is used. This air 
supply to the motors might easily be interfered with 
by damage exterior to the engine-room. Again, the 
{entire control of the whole propelling machinery is 
centred in the switchboard in the central engine- 
room, as it must be centred in any electric ship. 
There is no such concentration of control, no such 
wholesale reliance on immunity from accident on 
'one item, failure im which means utter breakdown, 
to be found in any other department. Guns can be 
fought or the ship can be steered if director tower 
or conning tower be put out of action. The greatest 
care has naturally been taken in the design to prevent 
accident from internal and externa] causes, but the 
possibility of all shafts being stopped through a single 
fault is peculiar to electric transmission, and does 
not arise in geared installations. The prospect of a 
bad short circuit in an engine-room is not pleasant 
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to contemplate. The effect of the inevitable con. 
densation of vapour is a further point on which 
experience requires to be gained, Yet we presume 
that if we pursue this subject we shal) incur the risk 
of being accused of running down electric propulsion, 
which is far from our intention. We know that 
special arrangements were made in the American 
vessels to guard the cables against this ; it is only one 
of very many problems that require solution before 
electric transmission can be adopted with the same 
degree of certainty as the geared turbine is. And 
the principal one among these for merchant steamers 
is the question of relative economy and first cost. 
A secondary one is that of control, and this cannot 
satisfactorily be accomplished by means other than 
electrical—for instance, by the use of a clutch—for 
the reason that the propeller is then not under con- 
tinuous control as it is in the American ships, or with 
gearing, even if a satisfactory clutch could be devised, 

The extent to which electric propulsion has been 
adopted, except in the United States Navy, is very 
limited. In addition to the New Mexicuv and her 
sister ships California and Tennessee, the four battle- 
ships ot the “‘ Maryland ” class, of about 33,000 shaft 
horse-power, the six of the “South Dakota” type, of 
60,000 shaft horse-power, and all six of the “ Lexing.- 
ton” class of battle-cruiser, of 180,000 shaft horse- 
power, all with four shafts, are all fitted with this 
form of transmission, the contractors for the machinery 
being either the General Electric Company, of 
Schenectady, or the Westinghouse Company, oi 
Pittsburg. We cannot altogether acquit our con- 
temporary of denying indisputable facts when it 
| repudiates any suggestion that these installations 
represent the latest practice in electrical propulsicn 
if only because there is nothing else to compare with 
|them. The United States authorities very natural), 
compare the performance of their own vessels, anc 
the superior economy of the New Mexico over her 
sister ship Pennsylvania, which is fitted with direct 
connected main turbines and geared cruising turbines 
for use up to 15 knots, is of the order of 20 per cent. 
for speeds of 19 knots upwards and about 30 per cent 
at 15 knots. At lower speeds, partly because these 
geared cruising vessels exhibit very good economy at 
very low powers, the fuel saving is very small. Com. 
pared with the Mississippi fitted with direct drive 
Curtis turbines and geared cruising turbines, there 
was a saving in weight of over 200 tons in the New 
|Mexico. But these comparisons are with ships whic: 
| were laid down in 1914-15, and not with al:-geared 
| vessels, of which there are no big ship examples in 
|the United States Navy, and which in the Britis) 
| service also show superior economies of 20 to 25 per 
}eent. over the last direct driving sets fitted. It is 
|impossible not to admire the work of the General 
| Electric Company in particular, and the ability di. 
| played in solving the many and difficult problem: 
involved in applying efficient variable-speed motors 
to propeller shafts. A vast amount of care and troub|: 
has been devoted to these designs, and the case for 
electric propulsion is less likely to be aided by criti- 
cism of them by exuberant enthusiasts than by thei: 
offering reasonable proof that any other form is 
likely to meet the drastic requirements of efticienc) 
and reliable operation whicii are now available in 
other types of transmission. 
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‘THE second paper taken on Wednesday, March 8tli, 
was one on * The Internal Mechanism of Cold Work 
jand Re-crystallisation in Cupro-nickel,”” by Mr. 
| Frank Adcock. 
Cotp WorRK AND RE-CRYSTALLISATION LN 
CuPRO-NICKEL. 


The problem was attacked in a conventional 
manner, by observing under the microscope the 
polished and etched surfaces of metal specimens 
which had been subjected to various degrees of cold 
working and heat treatment. Cast cupro-nickel, 
annealed until homogeneous, was selected as 
suitable basic material, since good etchings were 
obtainable with citric acid attack. The metal was 
able to withstand a considerable amount of cold 
working and yet was sufliciently hard to permit ol 
rapid preparation for micro-examination. Material 
which had been subjected to reductions of 50 pe 
cent. and 88 per cent. by cold working was examined 
and observations were made on the nature and direc- 
tion of certain strain planes which passed through 
most of the crystal grains of the distorted metal. The 
possibility of a gradual distortion of the crystal 
structure apart from “slip ’’ was also dealt with, and 
reference was made to the cavities which appeared 
on etching the worked material. In order to follow 
the process of re-crystallisation, cold-worked speci- 
mens which had been annealed for fixed periods ot 
time at progressively higher temperatures were 
examined microscopically. It was noticed that the 
first effect of annealing was the accentuation of the 
“ strain ’’ markings previously visible in the worked 
specimens, followed at higher annealing temperatures 
by the appearance of new crystal grains which were 
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generally associated with the previously mentioned 
“ strain "’ markings and occasionally with old crystal 
grain boundaries. New grains which appeared on the 
sites of the “ strain’ lines were frequently elongated 
in the direction of those lines, and not necessarily 
in the direction of rolling, and, further, the crystalline 
orientations of such grains were apparently not related 
to that of the old grain in which they were born. A 
theory was put forward as an attempt to explain 
some of the experimental facts which were not alto- 
gether in agreement-with the usually accepted views 
on the subject. The hardness of the cold-worked 
metal as indicated by the Brinell test did not begin to 
fall appreciably until the annealing temperature 
employed was such that new crystal grains were 
readily discernible under the microscope. 

Mr. J. R. Johnson congratulated the author on a 
very beautiful piece of work and on the discovery of 
an alloy which was very suitable for the study of 
re-crystallisation in its various stages. 

Miss C. F. Elam welcomed the paper as supporting 
all previous investigations which had shown that 
re-crystallisation after work was always associated 
with an interruption in the crystalline structure. One 
extremely interesting point raised in the paper was 
with regard to the bending of crystal structures. The 
author had come to the conclusion that the crystal 
orientation was altered by bending, but later observa- 
tions, of which he mentioned several, did not confirm 
that view. The question could be tested on fairly 
large crystals by examining with oblique illumination, 
but she did not know whether the crystals were large 
enough to permit such a test. Nothing showed up the 
difference of orientation so well as oblique illumina- 
tion; by rotating the specimen very small differences 
were at once observed. She had been so exceedingly 
interested in the experimental part of the paper that 
she was sorry the author had attempted an explana- 
tion based on any sort of theory. Information of the 
kind contained in the paper was very much more 
valuable than any amount of speculation at the 
present time. 

Dr. W. Rosenhain, on the contrary, thought that 
the time had come for theorising on such matters. 
The non-committal attitude of merely collecting 
facts was useless from a scientific point of view ; they 
had to try and understand, and it was far better to put 
forward a hypothesis even if ultimately it was proved 
to be incorrect, than merely to announce the simple 
dry facts. The actual facts which the author had 
related were extremely interesting, and were borne 
out very strikingly by a series of.experiments carried 
out in the National Physical Laboratory by his 
colleague, Mr. Marriott, some little time ago with a 
different alloy, an alloy which was prepared for 
electrical purposes containing 9 to 11 per cent. of 
manganese and about 3 per cent. of nickel. 

The next contribution was that by Major C. J. 
Smithells on “‘ The Effect of Impurities on Re-crystal- 
lisation and Grain Growth.” 


RE-CRYSTALLISATION AND GRAIN GROWTH. 


The research described in the paper was under- 
taken to determine the effect of small quantities of 
impurities in tungsten on the structure developed on 
annealing. Tungsten wires were prepared containing 
accurately known quantities of thoria, alumina, silica, 
lime, and the alkali metal oxides, in various propor- 
tions. The progressive changes in crystal structure 
on annealing at 2500 deg. were followed in each 
case, and the distribution of the impurities in the 
metal determined. It was found that the refractory 
oxides, which ultimately segregated in the grain 
boundaries, exerted a definite resistance to grain 
growth, depending upon the nature and amount of 
oxide present. The alkali metal oxides alone had no 
influence upon grain growth. An entirely new type 
of exaggerated growth was, however, found to take 
place on annealing tungsten containing a few tenths 
per cent. of both a refractory oxide and an alkali 
metal oxide. Single crystals occupying the entire 
cross-section of the wire, and three hundred times as 
long as their diameter, were formed on annealing for 
a fraction of a minute. The authors advanced a 
hypothesis based on the idea that crystal growth and 
re-crystallisation in metals depends on a difference 
in vapour pressure between neighbouring crystal 
grains. On this hypothesis the new type of exag- 
gerated grain growth was, they held, satisfactorily 
explained. This hypothesis, they stated, explained 
the known phenomena in relation te the effect of 
strain, grain size, and temperature in regulating 
re-crystallisation and grain growth on annealing. 

Dr. Carpenter thought that note should be taken 
of the fact that the paper was the first which had 
been received from the research laboratories of the 
General Electric Company. The paper recorded a 
very interesting case of rapid crystal growth under 
very special conditions, and he would like to ask the 
author how he measured the temperatares that he 
quoted ; they were extremely high temperatures, at 
which, no doubt, the vapour pressure was a very big 
factor. Another special feature of the case was that 
the metal was admittedly homogeneous to begin with, 
consisting of powder which was compressed and 
swaged and then drawn down to wire, and on the basis 
of that fact the author put forward a hypothesis that 
the growth of the crystals was caused, ip the first 


ences which were such that vapour passed from the 
crystals of higher to those of lower vapour pressure. 
He thought it might be admitted that as far as the 
special case which the author had put forward was 
concerned, that might be regarded as a plausible 
explanation. The author had submitted no evidence 
at all in favour of his hypothesis. First of all, it 
depended on the existence of sufficient vapour pressure 
for there to be distortion at all. Running down 
through copper, lead, tin, aluminium, iron, chromium, 
magnesium and manganese, it appeared that there 
would be no measurable vapour pressure at the tem- 
peratures at which alloys were ordinarily worked and 
studied. To sum up, he held, first of all, that there 
was very grave doubt as to the existence of a sufficient 
vapour pressure at all to account for the general 
application of the hypothesis to metals, but that even 
if it were true there were four assumptions which the 
author made to which very great objection could be 
taken. 

Major Smithells, in reply, said that the whole 
hypothesis was put forward to try and account for the 
effects of crystal growth which were still not ex- 
plained by any hypothesis. Professor Carpenter had 
taken him perhaps too literally when he spoke of 
vapour pressure. In spite of the criticisms which had 
been made and the other cases which had been cited, 
the majority of workers had undoubtedly found that 
large grains did absorb small grains. 

A paper was then presented by Mr. H. Moore and 
Mr. 8. Beckinsale on “ Further Studies in Season 
Cracking and its Prevention.” 


SEASON CRACKING AND ITS PREVENTION. 


The work reported in this paper was carried out 
with a view to the application to Admiralty condenser 
tubes of the low-temperature annealing previously 
recommended by the authors for the removal of in- 
ternal stress in brass and the consequent prevention 
of season cracking. Split tubes showed the usual 
characteristics of brass which had failed by season 
cracking. The properties of condenser tubes of eight 
different makes and also of a quantity of tube pur- 
posely made by methods inducing a state of high 
internal stress were determined before and after 
annealing at temperatures in the range 250 deg. to 
325 deg. Cent. By numerous annealing experiments 
on flat strips of condenser tube brass elastically bent 
to an are of a circle and thus initially stressed to a 
known amount the effects of (1) initial hardness, (2) 
initial stress, (3) time, and (4) temperature, on the 
reduction of initial stress by low-temperature anneal- 
ing were separately determined quantitatively. It 
was found that :—(1) The rate of reduction of stress 
at the lower temperatures was fairly rapid at first, 
but became slow when the stress had been considerably 
reduced ; (2) As the temperature was raised the rate 
of reduction of stress increased; (3) The higher the 
initial stress, the higher was the remaining stress after 
a given treatment, in condenser tube brass of the 
same hardness; (4) The higher the hardness of the 
brass, the lower was the remaining stress after a given 
treatment and for a given initial stress. The elastic 
limit and yield point of cold-worked condenser tube 
brass were found to be raised by treatments which 
would greatly reduce initial stress, a temperature of 
250 deg. to 275 deg. Cent. being the most effective in 
restoring elasticity in the overstrained material. The 
Brinell hardness of condenser tubes is commonly 
between 140 and 160, having been raised considerably 
by the final cold drawing. Treatment at 280 deg. to 
300 deg. Cent. for thirty minutes is recommended for 
condenser tubes. This treatment reduces any initial 
stress present to a safe limit without injury to and in 
some cases with marked improvement in the strength 
of the tube. 

Mr. Rolfe agreed that there was evidence to show 
that splitting might occur in condenser tubes, and in 
so far as it was a serious problem in practice, the paper 
presented a simple and effective method of preven- 
tion. The only point about which he thought that 
doubt existed was as to the liability of tubes to split 
in service. There was a previous Admiralty reference 
which the authors apparently had overlooked. It 
was in Admiral Sir Henry Oram’s presidential address 
to the Institute in 1914, when the developments and 
changes in the Admiralty specification were treated 
in a very detailed manner. The figures then given for 
failures caused by splitting in service were for two 
different years. In 1908, when there were 2} million 
condenser tubes in service in the British fleet at sea, 
the failures caused by splitting were 21 per annum, 
the proportion per annum being | in 114,000. In the 
year 1913, when the number of tubes had increased 
to 3,800,000, there were 16 failures, or 1 in 237,000. 
Admiral Oram’s argument was that beyond a certain 
point further tests, experiments and additional pre- 








cautions both in treatment when at work and during 
the manufacture became so expensive as to be not | 
worth the cost involved. His firm had made oon. | 
densers for’ over forty years, and it had not had | 
reported to it a single case in which any tube had 
split in service. He had himself seen at different | 
times many hundreds of tubes which had been in 
service, but had never seen a split tube. For the | 
purpose of investigating this problem he drew three | 
dozen tubes from different sources out of his stores, | 
and subjected them for a period of six weeks to immer- 














place, by the existence of sufficient vapour pressure 
to produce a distortion, and, secondly, by the differ- 





| 
| 
sion in two different solutions of ammonia and | 
mercurous nitrate, without finding a single crack. 


The authors could only refer to two cases of split 
tubes in their own experience. He did not think on 
the available evidence that the systematic annealing 
of all tubes could be demonstrated to be worth while. 
Further evidence was needed at the present time that 
splitting was a sufficiently serious trouble to warrant 
applying to all condenser tubes a process which could 
only increase their cost. 

Admiral Sir George Goodwin said that occasionally 
there was cracking in Admiralty tubes. It had been 
said that twenty-one tubes out of some millions gave 
out in one year through splitting. Those tubes had a 
knack of distributing themselves very widely, and 
at a guess he should say that those twenty-one tubes 
were distributed among twenty-one ships, and from 
that point of view the extent of the nuisance could be 
understood. As Sir Henry Oram had said some years 
ago, the number of condenser tubes that gave out 
from all causes in the Navy compared with the 
number of tubes fitted was extremely small. It was 
the same to-day. The majority of the ships went 
through their service without any trouble whatever 
from the cracking of condenser tubes. There had 
just been an epidemic of condenser tube corrosion on 
the China station and in home waters, and a consider- 
able number of tubes had split in store. The tubes 
in the condensers of the ships of the China squadron 
were to be renewed by taking out of store tubes which 
seemed to be liable to season cracking and perhaps 
subjecting them to the treatment which had been 
prescribed by Dr. Bengough and Mr. Moore, giving 
them a coating of oxide and subjecting them to low- 
temperature annealing. He thought that would be a 
very practical test, and in due course the results of 
it would be given to the Institute. As there was some 
disegreement between Dr. Bengough and Mr. Moore 
on the question of temperature of annealing and 
oxidation, it would be an advantage if they would 
consult together and advise what temperature should 
be used before the Admiralty carried out its experi- 
ment. He would also like to know whether any addi- 
tional precautions would be necessary in dealing with 
tubes 15ft. long. 

Mr. Moore, in replying to the discussion, thought 
that the fact that failures, although comparatively 
few in number, might cause serious trouble by reason 
of the number of ships involved, was a justification for 
the expense which might be incurred in special treat- 
ment. He was not yet in a position to report the 
result of the tests which were in progress, but he was 
able to state that the strength of the tubes was in 
many cases improved by the treatment recommended. 
The trials which Sir George Goodwin was arranging 
to have carried out by the Admiralty should prove 
of the utmost value. 


Five papers were on the agenda for the second and 
concluding day’s proceedings of the annual meeting. 
Mr. Leonard Sumner (President) occupied the chair. 

The first paper taken was one by Professor C. A. 
Edwards and Mr. A. J. Murphy, “ The Rate of Com- 
bination of Copper and Phosphorus at Various Tem- 
peratures.” 

CoPprPER AND PHOSPHORUS. 


The object of the authors’ research was to determine 
the temperature at which rapid combination between 
copper and phosphorus commences, and to trace the 
effect of time on the progress of the reaction velocity. 
The rate at which solid copper combines with phos- 
phorus vapour at temperatures up to 700 deg. Cent. 
has been determined. When using jin. diameter 
copper rod, it was found that the maximum rate of 
increase of phosphorisation for a given rise of tem- 
perature occurred at 640 deg. Cent. If this tem- 
perature be used, the authors consider that the chief 
advantages are (1) a quick but safe rate of phos- 
phorisation at a low_economic temperature ; (2) the 
operation can be controlled so as to prevent the forma- 
tion of any liquid; (3) it is impossible to obtain an 
alloy containing more than the percentage of phos- 
phorus which is required commercially. It ought to 
be an easy matter, it is contended, to evolve a con- 
tinuous process which would be free from danger and 
give little or no loss of phosphorus. 

Mr. J. R. Johnson, who has himself done some work 
on the phosphorisation of molten copper by the 
addition of solid phosphorus, said that the subject 
was more important than was generally believed. 
The facility with which copper which would otherwise 
be unsound could be made perfectly sound, or copper 
which was brittle by reason of excessive oxygen or 
cuprous oxide could be rendered malleable, by the 
addition of a judicious but very small proportion of 
phosphor-copper was most extraordinary. Hence 
any work such as that which had been so ably carried 
on by the authors, which would give a cheaper or a 
more reliable method of producing phosphor-copper, 
was very welcome indeed. 

Mr. Charles Billington said he had been making 
phosphor-bronze for the last twenty years on a com- 
mercial scale. He made phosphor-bronze containing 
from 10 per cent. to 16 per cent. phosphorus. With 
regard to the commercial aspect, he thought at the 
present moment the price of phosphor-copper was at 
rock bottom ; in fact, it was on a pre-war basis, and 
owing to the risk and trouble there was in making it, 
he failed to see much hope of cheapening its produc- 
tion. There was no doubt it was one of the finest 
de-oxidisers for non-ferrous alloys. It was a mistake, 
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however, to make phosphor-copper containing as 
much as | to 2 per cent. of phosphorus in the finished 
product. That was going too far, because the effect 
of the phosphorus on the copper was not to harden 
it in the usual sense of the word but to make it brittle. 
If tin was used up to about }0 or 12 per cent., and then 
1 or 2 per cent. of phosphorus were added, a brittle 
and not a hard metal was obtained. He himself 
thought that tin was the metal that should be used for 
hardening, and phosphorus simply used as a de-oxi- 
diser to obtain a more homogeneous alloy. 

Professor F. C. Thompson raised a point of some 
interest in connection with the diagram shown on page 
29 of the paper. A dotted line had been put in to 
show the solubility in the solid state. He desired to 
ask the authors whether the second part of the dia- 
gram from the compound CugP was the liquidus or the 
solidus, or whether it was merely the temperature at 
which appreciable dissociation of the solid took place. 
The evidence for the compound was not good, and 
evidently the authors realised that fact, since they had 
queried that point. Apparently the only compound 
which had any definite existence, as far as was known 
at the present time, was the Cu,P. For a given tem- 
perature the constant, as the authors had pointed out, 
varied appreciably with time. Especially was that 
the case at 640 deg., where it varied from .0016 to 
-0010, and, at the higher temperature, the variation 
was greater still. The point the authors made, that 
the more simple expressions were not sufficient when 
dealing with the more complicated reactions that the 
metallographer had to consider, was a very important 
one indeed, and one on which they ought to be sin- 
cerely congratulated. Metallography was inevitably 
becoming a mathematical subject, and so long as 
implicit reliance was placed on relations which had 
been obtained by the physical chemist for other 
systems, the danger of going astray was great. 

Professor C. A. Edwards, in reply, said that the 
authors’ object from the practical point of view had 
been to try and fix a temperature which would give 
the most economical working coupled with the 
a possible danger to workmen and minimum 
oss. 

Dr. Rosenhain then presented a paper entitled 
“Some Cases of Failure in Aluminium Alloys,” of 
which an abstract follows. 


FaILuREs IN ALUMINIUM ALLOYs. 


The note deals with cases of failure from growth or 
distortion occurring in what are frequently described 
as aluminium alloys. The author has found that the 
alloys which undergo distortion and disintegration of 
this kind usually consist mainly of zinc, and are not 
properly described as aluminium alloys, the latter 
term being rightly reserved for materials consisting 
mainly of aluminium. Two cases are described in 
detail, one relating to an electricity meter casing which 
contained 81 per cent. of zinc, and the other to a name- 
plate used by Reavell and Co., Limited, of Ipswich, 
which contained 54 per cent. of zinc. In both cases 
distortion, growth and disintegration had occurred. 
It has been shown in a previous paper by the author 
(with Haughton and Bingham) that alloys consisting 
largely of zine and also containing aluminium and 
copper, are unstable at the ordinary temperatures, 
and are liable to changes of dimension and disintegra- 
tion. The failure of castings of the kind described is, 
therefore, not surprising. Careful distinction should, 
however, be made between alloys of this kind con- 
sisting largely of zine and true light alloys of alu- 
minium. The latter, if properly compounded and 
prepared, may be regarded as sound engineéring 
materials free from any risk of serious growth or 
disintegration, and it would be unfortunate if their 
use were in any way hampered by unfavourable 
experiences with alloys containing a large amount of 
zine. 

Dr. Hanson, while in entire agreement with the 
author, did not think it was necessary to condemn the 
zine alloys absolutely. Although they did, under 
certain circumstances, disintegrate, he thought 
enough was now known about them—as he hoped to 
be able to demonstrate later on, in the paper to be 
read by Miss Gayler and himself—to render it possible 
to heat treat them in such a way as would avoid such 
disintegration. That disintegration was due to spon- 
taneous changes which took place in the alloy after 
it had been cast, and he was sure that in many cases, 
if metallurgists understood those changes, they would 
be able to submit the alloys to such treatment as would 
enable the changes to take place without harmful 
effects in the finished article. 

Professor T. Turner thought Dr. Rosenhain had 
done good service in drawing attention to the fact 
that alloys which were called aluminium alloys were 
often not so. If the system of nomenclature recom- 
mended by the Institute were adopted they would not 
be called aluminium alloys at all, but aluminium-zinc 
alloys, and if that system were adopted it would do 
away with some of the reproach which had unde- 
servedly fallen upon aluminium. 

Mr. Charles Billington asked whether the author 
did not think the failure of the metal was caused by 
the small percentage of tin present. 

Dr. Rosenhain said that the answer to the last 
question was in the negative, because experimentally 
made alloys, quite free from tin, underwent the 
changes. The tin was not of advantage to the alloy, 


phenomenon under consideration. With regard to the 
question of heat treatment, no doubt that was 
possible, but the alloys under consideration were 
used mainly because they were extremely cheap and 
very easy to cast. If they had to be heat treated 
afterwards, the user might just as well employ a rather 
more expensive metal that did not need that treat- 
ment. None the less, the fact that heat treatment 
was possible was worth remembering, and it might, 
under certain conditions, be of great value. 





The Future of the Port of Shanghai. 





Tue following official statement, relative to the meeting 
of international! engineers which took place in Shanghai 
last October, has been sent to us by the Whangpoo Con. 
servancy Board :— 

The Conservancy Board's investigation into the possi- 
bilities for the future development of the Shanghai harbour, 
which has been in progress since early in 1919, includes the 
formation of a special committee of consulting engineers to 
criticise and decide upon the suitability of the projects 
which have been developed during the investigation. The 
investigation includes a technical-economical consideration 
of all the technical accommodation and terminal (wharf, 
pier and cargo-handling) facilities of Shanghai. 

The actual work of the Commission was to consider and 
report on the further harbour development possibilities 
at Shanghai, (a) with approaches to and limit of draught 
in the harbour remaining as at present, 28—30ft.; (b) for 
the probable maximum draught of ships on the Pacific. 

It was specified in the original programme that for the 
formation of the committee one member should be chosen 
from amongst leading shipping nations (including China) 
at Shanghai as represented on the Whangpoo Conservancy 
Consultative Board, the Engineer-in-Chief of the Con- 
servancy Board to be an ex-officio member. Nominations 
were made as follows :— 

Nominated by the American member of the Whangpoo 
Conservancy Consultative Board: Major-General W. M. 
Black, formerly Chief of the U.S.A. Engineers (Retired), 
consulting engineer of the firm of Black, McKenney and 
Stewart, Washington, M. Am. Soc. C.E. 

Nominated by the British member of the Whangpoo 
Conservancy Consultative Board: F. Palmer, CLE. 
M. Inst. C.E., consulting engineer of the firm of Rendal, 
Palmer and Tritton, London, formerly Engineer-in-Chief, 
Port of Calcutta, and Consulting Engineer to the Port of 
London Authority, of which he was Chief Engineer from 
1909-1913. 

Nominated by the Chinese member of the Whangpoo 
Conservancy Consultative Board: P. G. Hornell, C.E., 
M. Swed. C.E., consulting engineer of the firm of Aktie- 
bolaget Vattenbyggnadsbyran (Hydraulic Engineering 
Bureau), Stockholm, consulted by the ports of Gothenburg, 
Stockholm, &c. 

Nominated by the Dutch member of the Whangpoo 
Conservancy Consultative Board: P. Ott de Vries, C.E., 
until recently Head of Department of Public Works, 
Netherlands India, now retired. 

Nominated by the French member of the Whangpoo 
Conservancy Consultative Board: L. Perrier, Ingénieur- 
en-Chef du Corps des Ponts et Chausées, Paris, for twenty 
years engineer on the Suez Canal. 

Nominated by the Japanese member of the Whangpoo 
Conservancy Consultative Board: Dr. Isamu Hiroi, C.E., 
elected Dr. Engineer (Tokyo), formerly Engineer-in-Chief, 
Hakodate and Otara Harbour Works, and Professor, Tokyo 
University ; Consulting Engineer to Government Rail- 
ways; member of a Harbour Investigation Committee, 
Tokyo, M. Am. Soc. C.E. 

Ex-oficio member appointed by the Conservancy 
Board: H. von Heidenstam, C.E., Capt., Royal Swedish 
Corps of Engineers, M. Inst. C.E., M. Am. Soc. C.E., 
Engineer-in-Chief of the Whangpoo Conservancy Board. 


Tre Commissron’s Task. 


The Commission met in Shanghai on October 15th and 
stayed about six weeks. The task before it was of great 
difficulty, as it had carefully to weigh a number of conflict- 
ing technical and economical considerations. Amongst 
the principal questions were :— 

(1) The possibility of improving the Yangtze estuary 
ba 


r. 
(2) The alternative question of a Hangchow Bay 
approach. 

(3) The provision of improved berthing accommodation 
and general port improvement, even with approaches 
remaining as at present. 

The schemes submitted to this Committee included a 
general consideration of all conceivable possibilities, but 
more especially various suggestions for dredging or training 
the great Yangtze Bar, known as the Fairy Flats; fora 
port de vitesse on the Hangchow Bay as an alternative to 
an improved Yangtze approach ; and for lay-outs for first- 
class wharf accommodation in the Huangpu and elsewhere. 
Very important and illuminating studies were made of the 
economic side of the whole questions. 

In order to provide proper data for these projects a 
special department was organised, surveys were made on 
land and water over all the areas involved, hydrological and 
geological studies were made, and expert engineers in the 
homelands were consulted on detailed problems. The 
series of special reports on data were issued as follows :-— 


SHanocHar Harsour INVESTIGATION REPORTS, 
1920-1921. 


Series I.—General Data. 
1. Geology of the Yangtze Estuary. 
2. Hydrological Data for the Yangtze Estuary up to 
1918. 
3. The Port of Shanghai. 
4. The Improvement of the Huangpu River (1918). 
5. The Hydrology of the Hangchow Bay. 
6. Maps: 
(a) Lower Whangpu and Woosung Anchorage. 


¥ (c) General Map of the District around and Approaches 
to Shanghai. 

(d) Chinese Maritime Customs Chart of Yangtze 
Estuary, 1920, published by the Maritime Customs. 

(e) Chinese Maritime Customs Chart of the Hangchow 
Bay, published by the Maritime Customs. 

rts to the Engineer-in-Chief on Special Invest;. 
gations. 
Series II.—Projects : 

1. 1917 Memorandum on a Port de Vitesse on the Hang. 
chow Bay. 

2. General Report for the Committee of Consulting 
Engineers (not for sale). 

A number of tentative projects and reports on special 
data were supplied to the Committee in addition to the 
above. 

Tue CommirTer’s Report. 


The Committee's report has just been published. It 
includes among its recommendations a revision of the 
agreement as to the Whangpoo Conservancy between the 
Chinese Government and the foreign Powers so as to pro- 
vide a proper harbour authority, the dredging by very 
puaubeapglinnss of the Yangtze Bar, and the provision 
of a mail steamer wharf near the mouth of the Whangpoo 
and a commercial wharf and dock below Shanghai. Lume- 
diate expenditure of some eleven million taels is recom. 
mended and the general lines are laid down for future 
development. The report has been forwarded to the 
Chinese Government for its consideration. 





THE MOTOR TANKER NARRAGANSETT. 


Own Monday last the members of the Institution of Auto. 
mobile Engineers accepted the invitation of the Anglo- 
American Oil Company, Limited, to visit its Purfleet fuel 
storage installation and to inspect the motor oil tank ship 
Narragansett, and we had the pleasure of being present 
on the oceasion. The Narragansett, which was built and 
engined by Vickers Limited, of Barrow-in-Furness, ran 
her trials in May, 1920, which trials were described in 
our issue of May 14th of that year. Since that time the 
vessel has been engaged practically continuously in the 
Atlantic oil-carrying trade. The results of her voyages, 
several of which have been made in heavy weather, hav: 
we are informed, demonstrated her reliability and economy) 
of operation. Under present conditions, so we unde: 
stand, a motor vessel such as the Narragansett can carry 
cargo in Atlantic trade and show an overall saving of 
about 8 per cent. as compared with an oil-burning steamer 
of similar capacity. 

Having regard to the fact that a motor vessel carrying 
oil and spirit cargoes runs much less risk of fire than does 
a staemtthip, the company hopes that the Port of London 
Authority will ultimately allow such vessels to discharge 
the whole of their cargoes directly into the companys 
tanks at Purfleet instead of insisting that the spirit shall 
be transferred first of all into lighters at Thames-mouth, as 
it now does. Such direct discharge of cargoes would natur 
ally reduce the overall handling costs, and in this con 
nection the experience which will be obtained in the work 
ing of the new oil dock at Stanhope Point in the Eastham 
Section of the Manchester Ship Canal should provide son 
useful information. This dock, which is to be opened about 
the end of the present month, was, we may say, referred 
to in our last issue. It is of interest to note that on 
occasion the company’s vessels carry a cargo consisting 
of over eleven different grades of oil and spirit, in addition 
to supplies of paraffin wax and oil stoves. 

The machinery of the Narragansett will be familiar to 
our readers from our description of the vessel already 
mentioned and also the account of the Vickers solid inje« 
tion marine engine given in our issue of July 15th. During 
the time that the vessel has been running the engines 
have, so it is stated, been in every way successful. Prac 
tically no repairs of importance have been necessary since 
she was commissioned, while the fuel spraying valves, 
as well as both the inlet and exhaust valves have required 
little attention and have given no trouble. 





INSTITUTION OF ELECTRICAL ENGINEERS. 


SUMMER MEETING IN SCOTLAND. 


Tue summer meeting of the Institution of Electrical 
Engineers will be held at the Scottish Centre from May 
30th to June 2nd next. Ladies are invited to take part 
in the meeting. In the morning of Tuesday, May 30th, a 
visit will be paid to the Dalmarnock generating station. 
members having previously listened to a paper on that 
station to be read at the Royal Technical College by Mr 
R. B. Mitchell. In the afternoon there will be visits to 
John Brown and Co., Limited, Shipyard, Clydebank, the 
Clydes Mill power station of the Clyde Valley Electrica! 
Power Company, and to other works, and a circular 
excursion by road to some of the Glasgow Corporation 
reservoirs. In the evening there will be a reception and 
dance at the Municipal Buildings, at the invitation of the 
Corporation of Glasgow. On the Wednesday morning 
a paper will be read at Glasgow University by Professor 
Magnus Maclean on ‘‘ The Hydro-electric Resources of 
the Scottish Highlands.’’ In the afternoon members are, 
at the invitation of Messrs. Babcock and Wilcox, to visit 
that company’s works at Renfrew, and to make an after- 
noon and evening steamer excursion on the Firth of Clyde. 
On the Thursday members will leave Glasgow for Fort 
William at 10.30 a.m. by special train. A break of journey 
will be made at Tulloch Station to view source of supply 
of the Lochaber water-power scheme. Fort William will 
be reached in the evening. On the morning of Friday. 
June 2nd, there will be a special steamer trip to Kinloch- 
leven, which will be reached about mid-day, and a visii 
to the British Aluminium Company's hydro-electric 
installation. In the afternoon the party will travel by 
steamer to Oban, where the meeting will terminate. 


- 














but it had nothing at all to do with the particular 





(6) Whangpu from Seven Mile Reach to Black Point. 
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A Seven-Day Journal. 


Engineering and Shipbuilding Disputes. 


Ir is not only optimists, but even those who have 
been inclined to take a serious view of the engineering 
crisis, who find in the latest news grounds for hope 
that a peaceful solution may be reathed, perhaps 
even within a few days. Mediators are again at work, 
and there is a disposition to accept Sir Allan Smith’s 
statement that if the union representatives would 
admit the principle of undisputed managerial — 
by employers as a basis for fresh 
matters of detail, an agreement might be sGuehed. 
It was good news, too, that after re the result 
of a preliminary meeting with Sir Allan and Mr. 
James Brown, the secretary of the 
Federation, the union leaders have received authority 
to continue these conversations. It is understood 
that unless negotiations are again broken off, the 
lock-out notices may be suspended for a further 
short period. In the shipbuilding industry notice 
has been given by the Employers’ Federation of a 
cut of 10s. 6d. per week from March 29th, and a 
further reduetion of 6s. per week a month later. 
It is therefore a question for the workers to accept 
this reduction or refuse to work. The attitude of 
employers is that unless wages are reduced, there is 
a grave fear of the industry coming to a standstill. 


Shoreham’s Mystery Tower. 


AFTER persistent representations by the local 
authorities to the Admiralty in connection with the 
obstruction to navigation caused by the continued 
presence in Shoreham Harbour of one of the two 
mystery towers constructed during the war period, 
the Admiralty has decided to break up that which 
remains at Shoreham. The second tower was, it will 
be recalled, removed from the harbour in the autumn 
of 1920 and placed in position off Portsmouth for use 
as a lightship. Although the precise object for which 
the towers were built was never definitely stated, it 
is generally understood that they were intended to 
form links in a chain of floating forts of similar 
design which were to be used as a Channel 
barrage if the war had been prolonged. The Shoreham 
Harbour Trustees have entered into an arrangement 
by which a considerable quantity of the conerete of 
which the tower is constructed is to be deposited on 


the east beach, which is in need of strengthening. 


Warship Building and Unemployment. 


THE cutting down of naval expenditure has, alto- 
gether apart from the general depression in the 
building industry, made a considerable increase in 
number of unemployed in the warship building 
centres. As a result of conferences of representatives 
of the various districts affected, a deputation from 
Glasgow, Newcastle, Sheffield, Barrow and the North- 
East Coast waited on Lord Lee and Sir Robert Horne 
this week to discuss what steps could be taken to 
alleviate the distress which has arisen. It was sug- 
gested that as the present position has been brought 
about by Government action, the State should come 
to the aid of local authorities in dealing with a situa- 
tion with which the latter are not in a position to cope. 
The scheme suggested was that contracts for the two 
new capital ships should be given out as early as 
possible and work in connection therewith, including 
the gun mountings, put in hand, that the re-condition- 
ing of existing warships should be expedited, that 
colonial Governments raising loans in Great Britain 
for public works should be asked to place contracts 
in this country, and the Department of Overseas 
Trade invited to encourage the construction of railway 
and other works in the British Dominions and Pro- 
tectorates and to place orders for material in Great 
Britain. The Government representatives were 
unable to do more than to give the stereotyped reply 
that sympathetic considerationshould begiven to these 
proposals and a more definite statement made after 
consultation with the departments concerned. 


Future of the Air Force. 


ALTHOUGH the Government hag refused for the time 
being to set up a Ministry of Defence, in which the 
Navy, Army and Air Forces would be represented 
aud their functions co-ordinated, there is satisfaction 
in aviation circles at the fact that the claims of the 
Navy to absorb the naval air force and of the Army 
to take under its wing the military air foree have 
been refused. Mr. Chamberlain announced that the 
Standing Committee of the Committee of Imperial 
Defence had recommended that the Air Force must be 
autonomous in matters of administration and educa- 
tion, and that in the case of the defence against air 
raids the Navy and Army must play a secondary 
réle. It is conceded that in the case of military opera- 


tions by land or in operations by sea the Air Force 
must be in strict subordination to the Admiral or 
General in supreme command, but that in all other 
cases the relations between the Air Force and the 
other Services should be regarded as a matter of 
co-operation rather than of strict subordination. 











Rear-Admiral Sir Reginald Hall insisted that the 
naval air forces should be put under the control of 
pr Aor a enn pay ap aha ae 
air service. The Government decided to appoint 
a Committee to examine the whole question, but it 
aoe en ee of the Air 
‘orce into other Services would be regarded 
as a retrograde step. 


France and Submarines. 


A CONTROVERSIAL topic has been raised by Admiral 
Moreau in the statement he has just made on the 
naval policy of France. He reminds the world that 
it was France who made a move towards the restric- 
tion of capital ship construction long before the 
calling of the Washington Conference. Since the 
beginning of the war not a single battleship has been 
laid down by the French Government, and the con- 
struction of any which were on the stocks has been 
abandoned. In addition, without waiting for the 
American appeal, France decided to place on the 
scrap heap seven other battleships, all less than twenty 
years old, and to retain for service only ten units, none 
of which could be regarded as modern sh‘ps. The French 
Government, therefore, reserves the right to replace 
these vessels at a later date should the need arise. 
Admiral Moreau definitely challenges the soundness 
of the argument that the only useful function of the 
submarine is the destruction of the merchant ship. 
He contends that not only Admiral Sims but Admiral 
Lord Wemyss, who during the latter part of the war 
period was First Sea Lord to the British Admiralty, 
support Admiral le Bon, former Chief of the Staff 
of the French Navy, in the belief that submarines 
are an efficacious arm in operations against warships. 
Our ally requires 90,000 tons of submarines for the 
sole purpose, we are assured, of being able to defend 
the 24,000 kiloms. of the coastline of France and her 
colonies, and, like Great Britain, to maintain her 
maritime 


Cargo-Carrying Aeroplanes. 

Mvcn interest has been aroused by the announce- 
ment that the Instone Air Line has decided to estab- 
lish a cross-Channel service of cargo-carrying aero- 

According to a statement made by Sir Samuel 

who believes that technical and traffic 

ts have reached a point when an attempt 

should be made to lay the foundations of a British 
mereantile air marine, two experimental cargo aero- 
planes will be in service almost immediately. It is 
intended to lay down a considerable fleet of machines 
of carrying capacity, and, indeed, the first of 
these is already under construction. When the light- 
ing of the cross-Channel airways route is completed, 
it is intended to operate the cargo machines by night 
as well as day. It is as imperative that this 
pioneer work should be done by Great Britain without 
any delay, as in other countries, notably in Germany, 
important developments are taking ‘place by the 
co-operation of shipping and air transport interests. 
The Hamburg-Amerika Line is now engaged in con- 
structing at Hamburg a new dock for seaplanes into 
which aircraft can go regularly for overhaul and repair. 


Motor Ship Operating Costs. 


Wrrs the return of the Domala, of the British India 
Line, to Plymouth from Bombay, the round voyage 
of the first motor liner has been completed. It is 
understood that the propelling machinery equipment 
gave a satisfactory performance, and experience has 
shown that the consumption of oil per twenty-four 
hours at a speed of 13} knots is only 19 tons, which 
means that on the voyage to Bombay and back a 
saving on the basis of the present prices of coal and 
oil of £2000 in fuel costs is effected. It is only ten 
years since the Selandia, the first of the motor ships, 
made her maiden voyage. The rapid progress of the 
Diesel-engined ship may be gathered from the state- 
ment that there are now in service about 2,000,000 
tons deadweight of motor vessels. 


Great Western Railway Amalgamation. 


ALTROUGH terms with the Barry Company were not 
arranged in time to include that company in the 
scheme which has just been approved by the Railway 
Amalgamation Tribunal, the Great Western is the 
first company to carry out the provisions of the 
Railways Act, 1921, which requires that schemes for 
the amalgamation of the constituent companies shall 
be submitted to the Tribunal by January Ist, 1923. 
If approved, the amalgamations will operate as from 
January Ist, 1922. The terms of amalgamation 
include the absorption of the railway-owned docks at 
Newport, Cardiff, Penarth, Barry, and Port Talbot. 
With the exception of the Swansea docks, the Govern- 
ment scheme provides that the Great Western Railway 
Company shall merge into its undertaking the chain of 
docks, ports and harbours stretching from the river 
Severn to Fishguard Harbour. The magnitude of the 
traffic handled is indicated by the fact that 60 per 











cent. of the export coal of Great Britain is shipped 
from the South Wales docks and ports. In addition 
to the constituent companies with whom terms have 
been arranged, the Great Western Company is re- 
quired by the Railways Act of 1921 to prepare absorp- 
tion schemes for taking over twenty-six other rail- 
ways. Though described in the Act as subsidiary 
companies, they are railways of considerable im- 
portance and form valuable links in the transport 
system of the country. Some idea of the enormous 
traffic carried by the railways in the group may be 
gathered from the latest statistics available, which 
show that six of the constituent companies carried in 
one month last year nearly nine million passengers 
between them, excluding season ticket holders. In 
1920 the coal output for South Wales alone was nearly 
46 million tons. 


Railway Rates Reduction. 


Tue decision of the railway companies on the appli- 
cation of trading organisations for a further reduction 
in the rates charged for the carriage of coal and general 
merchandise is being awaited with some anxiety. 
There was a general impression that an announcement 
on the subject would be made this week, but the 
meeting which took place on Tuesday last was only 
that of a sub-committee charged with the duty of 
drawing up a definite scheme for the consideration of a 
meeting of the General Managers’ Conference next week. 
No official statement is likely to be made, therefore, 
until Wednesday or Thursday next. It is rumoured 
in circles which are usually well informed on such 
subjects that some concessions will be granted, but 
they will apply only to coal and to a few selected 
commodities mainly in the raw material and semi- 
manufactured elasses. If this forecast should be 
verified there will be general disappointment in indus- 
trial and trading circles, as the demand put forward 
through the Federation of British Industries has been 
for a reduction in railway rates on general goods 
traffic to a point not more than 50 per cent. above 
pre-war level. 


Aircraft in War and Peace. 


In his speech in the House of Commons on Tuesday 
Captain Guest dealt with the functions and the future 
réle of the air service. He claimed that aircraft would 
be able, if sufficient in quantity, to defend Great 
Britain from invasion, and he made the prophecy that 
within a period of ten years combat between air 
forces and warships would be grotesque in its one- 
sidedness. His account of what is being done by 
other countries to develop the air arm is somewhat 
disquieting. Captain Guest reminded us that while 
we have only nineteen air squadrons abroad and 
twelve at home, France has between sixty and 
seventy squadrons for air defence, the United ‘States 
twenty-seven squadrons, and that important develop- 
ments are taking place in Italy and Japan. On the 
civil aviation side, Captain Guest predicted that as 
soon as the several stages of the Empire routes could 
be opened up and developed on commercial lines they 
would be at the disposal of civil aviation interests. 
Having regard to what is being done in Germany, it is 
hoped that the civil side of aviation will receive the 
serious consideration of the Air Ministry. There is no 
doubt that Germany will soon be in a position to build 
up &@ more extensive air travel system than any other 
country. 

Thames and Lee Conservancies Inquiry. 


On Wednesday last the Minister of Transport and 
the Minister of Health announced that they had 
appointed an Inter-departmental Committee to 
examine the revenue and expenditure of the Thames 
and Lee Conservators and to consider the sources 
from which their revenues are derived, and to consider 
and report what modifications, if any, are desirable 
in the constitution, powers or duties of both Bodies 
as the result of its investigations. The Committee is 
composed as follows :—The Right Hon. Lord Newton, 


Chairman; Mr. H. B. Betterton; Mr. G. Hammond 
Etherton, Town Clerk of Liverpool; Mr. J. R. 
Brooke, of the Ministry of Transport ; and Mr. R. J. 


Simpson, of the Ministry of Health. 


Goole Railway Bridge Fire. 


As the result of a fire which occurred on Tuesday 
evening last the bridge which carried the main Hull 
Doncaster line of the North-Eastern Railway over the 
river Ouse near Goole has had to be closed to traffic. 
The bridge, which is built in six spans, one of which is 
an opening span for river traffic, was one of the largest 
of this particular type. The fire originated on the 
jetty which carries the opening span of the bridge, and 
the whole of this jetty, with the exception of a small 
portion on the south side, has been destroyed, as well 
as the hydraulic power-house. The damage to the 
ironwork of the structure ie not great, but the bridge 
it is not likely to be available for traffic for some time. 
Services are being maintained by the Selby route. 
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The Ramsay Condensing Turbine 
Electric Locomotive. 


Tur experimental locomotive illustrated herewith has 
been designed by Mr. D. M. Ramsay, managing director 
of the Ramsay Condensing Locomotive Company, Limited, 
St. Vincent-street, Glasgow, and built at the Seotswood 
works of Sir W. G. Armstrong, Whitworth and Oo., 
Limited, Neweastle-upon-Tyne, under his supervision. 
The engine has now gone to Horwich, where arrangements 
have been made by Mr. George Hughes, chief mechanical 
engineer of the London and North-Western Railway 
Company, to carry out tests under practical running 
conditions. We were recently afforded an opportunity 
of inspecting this engine in the makers’ yard, where it has 
undergone preliminary tests. The primary object of the 
design is to save fuel and water, and in this connection 
the Ramsay Condensing Locomotive Company, Limited, 
claims a considerable economy in both respects as com- 


pared with existing types of locomotives.* The applica. | 


tion of a condenser of novel form in conjunction with a 
steam turbine is relied upon to bring about this result, 
superheated steam being expanded down from boiler 








REAR VIEW 


OF ENGINE 


pressure to a vacuum of 27}in. 


leading particulars of this interesting experimental 

locomotive : 
Length overall 60ft. Tin. 
Length, wheel base 59ft. 4in. 
Length, rigid wheel base 16ft. 4in. 
Weight on driving wheels, average 18 tons 
Driving wheel diameter au im 4ft. 
Height from rails to centre of boiler 10ft. 3in. 
Width, maximum Sft. Llin. 
Weight of front engine 67 tons 5 ewt. 
Weight of front engine, light 63 tons 5 cwt. 
Weight of rear engine ; 63 tons 10 ewt. 
Weight of rear engine, light .. . . 48 tons 3 cwt. 


Total weight, including 2200 gallons water 
for cooling purposes and 4 tons coal 

Total heating surface with superheater 
Grate aren . . 
Boiler pressure 
Superheat 
Adhesive weight 
Tractive force .. . : 7 a 22,000 Ib. 
Ration of adhesive to tractive force -- 11.05 
Turbo-generator 890 kilowatts at 3600 revs., and 
27¢in. vacuum, voltage 600. 

. 4. Spin. 


130 tons 15 ewt. 
1453 square feet 
28.4 square feet 
200 Ib. per 8q. in 
300 deg. Fah. 
108.5 tons 


Gauge . 


Superheated steam passes to the main and auxiliary 
turbines and is finally exhausted to vacuum in the con- 
denser, the condensate being drawn off from the condenser 
by a rotary extracting pump and returned to the hotwell, 
from which a feed pump delivers the water into the boiler, 
thus completing the cycle. The front engine, both as 
regards the boiler and underframe, differs but little from 
accepted locomotive practice, except that the reciprocating 
engine is displaced in favour of a turbo-generator made by 
the Oerlikon Company, of Zurich. The main turbine is of 
the impulse pressure compounded multi-stage type, con- 
nected through a flexible coupling to a three-phase 
generator capable of sustaining a 25 per cent. overload for 
half an hour. This generator is separately excited by an 
auxiliary turbine-driven direct-current generator. The 
three-phase generator supplies power to four three-phase 
slip-ring motors arranged in two groups on the front and 
rear parts of the locomotive respectively. The two motors 
f each group are bolted to a common stretcher carrying a 
ountershaft, to which the motors are geared. The power 
is then transmitted from the countershaft to the six 
driving wheels on each part of the engine by, coupling-rods 
in the ordinary manner. Each of these motors is capable of 
developing 275 horse-power. 

The rear engine contains the coal bunker and cooling 
water tank, as well as the condenser and its appurtenances. 
The condenser forms one of the novel features of the engine. 
It is of the evaporative type supplied with air by a fan at 

* The reader will no doubt recall the Reid-Ramsay turbine 
electric locomotive built by the North British Locomotive Com- 
pany, Limited, Glasgow, an illustrated description of which 
appeared in our issue of July 8th, 1910. 





The following are the ; 


the rear of the engine. The steam tubes of the condenser 
are arranged in the form of a cage, which is caused to 
revolve in water at slow speed and through which the air 
is impelled by the fan in a radial direction over the tubes. 
A flexible pipe between the two portions of the engine 
connects the turbine exhaust to the condenser. 

The boiler is hand-fired and is fitted for forced draught. 
The driver operates the locomotive by means of a master 
controller placed in the cab. The condenser was made 
by the Mirrlees Watson Company and the fan for cooling 
purposes by Peter Brotherhood, Limited. 








The Harwich-Antwerp Passenger 
Steamship Malines. 


Txe cross-Channel passenger steamship Malines, which 
was built by Sir W. G. Armstrong, Whitworth and Co., 
| Limited, at the Armstrong Yard, High Walker, New- 
castie-on-Tyne, for the Great Eastern Railway Company, 
| Stantad on her first trip on the Harwich-Antwerp service 

on Wednesday last. The Malines is a twin-screw geared 

turbine steamer with a straight stem and a cruiser stern. 

her principal characteristics being :—Length overall, 
| 337ft.; Jength between perpendiculars, 320ft.; breadth 
| moulded, 43ft.; depth moulded from keel to shelter deck, 
26ft. 6in.; mean draught, 13ft. 3in.; dsplacement when 
carrying a load of 170 tons deadweight, 2800 tons. 

She has a 'midship deckhouse with a boat deck extend- 
| ing for about 110ft. amidships and continued forward as 
|@ forecastle deck. Including that in the cabine de luxe 
and the ladies’ saloon, sleeping accommodation is provided 
for about 263 first-class passengers, while there are berths 
for about 112 second-class passengers, including accommo- 
dation for 10 in the ladies’ saloon. 

The vessel has five cargo holds, three forward and two 
aft, which «.e available for general eargo. Arrangements 
have also been made for carrying about ninety horses on 
| the main and lower decks directly over No. 4 hold, while 

a special space has been set apart for the use of returning 
j}seamen. The vessel was designed and built to meet the 
| full requirements of Lloyd's Al (shelter deck with free- 





lubrication, rotating and fixed oil baffles being fitted on 
the rotor shafts between the glands and the bearings. The 
gearing is of the double helical type. The wheel rims upon 
which the teeth are cut, as well as the main shafts, are made 
from ingot steel forgings, while the pinions are of nickel 
steel. Oil sprayers are arranged in the gear cases in such 
positions that they will spray oil upon the engaging teeth 
of the pinions and wheels. The bearings for the pinion 
shafts and gear wheel shaft also work under forced lubri- 
cation. 

The condensing plant has been designed so that with 
the turbine machinery working at its full service power a 


| vacuum of about 28}in. can be maintained with a baro- 


meter of 30in. and the usual temperature of sea water 


| obtaining in the North Sea. The auxiliaries, which comprise 


centrifugal circulating pumps driven by single-cylinder 
engines, independent air pumps and direct-acting feed 
pumps, @ feed heater of the surface type, a feed filter, 
forced lubrication pumps and oil coolers, bilge and ballast 
pumps, a sanitary pump, water service and fresh water 
pumps, exhaust into an auxiliary condenser, which has its 
own air and circulating pumps. 

The boiler installation conzists of five main boilers of the 
ordinary return-tube type, four of which are grouped two 
abreast and back to back, there being two stokeholds. 
The fifth boiler is arranged aft in a recess in the cross 
bunker between the boiler-room and engine-room. There 
is also a donkey boiler for harbour use. It, too, is of the 
return-tube type and its position is forward of the main 
boilers in a recess in the forward cross bunker, The total 
number of furnaces in the main boilers is twenty. They are 
of a corrugated renewable type and a separate combustion 
chamber is provided for each furnace. The working pres- 


| sure for which the main and donkey boilers are constructed 


is 200 lb. per square inch. All the boilers are designed to 
work under forced draught. The supply of nir for the forced 
draught system is provided by four fans, each of which is 
driven by a single-cylinder engine fitted with forced 
lubrication. Electrically driven ventilating fans are also 
provided in the engine-room hatchways to ensure a good 
circulation of air. 

Following preliminary trials at moorings and at sea, the 
official machinery trials were carried out off the mouth of 
the Tyne on Thursday, the 9th inst. The builders of the 














G.E.R. CROSS CHANNEL STEAMER MALINES 


board) class and to comply with all the requirements 

| demanded by the Board of Trade for passenger vessels on 
this service. During construction she was supervised by 
the company's superintendents and the officers of Lloyd’s 
Registry. 

The heating of the passenger accommodation is arranged 
in conjunction with the ventilation arrangements and is 
provided by means of 5in. “* Pleno-units ” supplied by the 

| Buffalo Forge Company, Limited. The forward, ‘midship 
and aft first-class accommodation and second-class 
accommodation can be supplied independently with sup- 
plies of fresh air. The “ Pleno-units” are capable of 
delivering air in sufficient volume to produce six changes 
per hour heated to a temperature of 65 deg. Fah. with 
an outside temperature of 20 deg. of frost. The air is 
distributed by means of light galvanised sheet iron 
trunking, fitted throughout the accommodation with 
louvres for controlling the air pressure. The electric 
generating plant consists of two reciprocating steam -driven 
dynamos, each having an output of 100 kilowatts at 105 
volts. The engines were supplied by Messrs. Matthew Paul 
and Co. and the dyramos by Laurence Scott and Co. A 
secondary battery is fitted to supply the necessary current 
to the wireless telegraphy installation and such portions 
of electric lighting as may be necessary in an emergency. 
A Sperry gyro-compass, loud-speaking and intercom- 
munication telephones and a cabin bell system are also 
provided. Eight lifeboats are carried on Welin's patented 
davits of the 8.R. type. 

The propelling machinery and boilers, together with a 
number of the engine and boiler-room auxiliary machines 
were supplied and installed by the Wallsend Slipway and 
Engineering Company, Limited, of Wallsend-on-Tyne. 
The twin screws are driven by turbines through mechanical 
gearing, an independent set of turbines and gearing being 
provided for each line of shafting. The ahead-going tur- 
bines for each set consist of one high-pressure and one low- 
pressure turbine working in series, while for astern going 
the turbine is incorporated with the low-pressure ahead- 
going turbine. There are impulse wheel stages in all the 
turbines and the grouping of the wheel stages is such as 
to provide practically an equal transmission of power 
through the high and low-pressure turbines. The whole of 
the bearings for the rotor shafts, including the adjusting 
blocks, are arranged to work under a system of forced 





vessel had given a guarantee that in ordinary service con- 
ditions, with a deadweight of 170 tons on board, the vessel 
would be capable, when tried upon an approved deep-sea 
mile, of attaining a mean speed of not less than 21 knots 
during a tria! of six hours’ duration, and that the mean 
speed of two runs on the measured mile under the above 
conditions would not be less than 21} knots. After leaving 
the Tyne the machinery was worked up to full power and 
the six hours’ full-power trial was carried out in fine 
weather with a westerly breeze freshening throughout 
the day and veering towards the north with a smooth sea 
and long ground swell. The mean speed attained during 
the six hours’ run was 21.5 knots, or half a knot in excess 
of the guaranteed figure. Four runs were made on the 
measured mile course at St. Abbs—two runs in each 
direction—when the mean speed of the last pair of runs 
was 21.82 knots, that is, .32 knot in excess of the guaran- 
teed speed. Immediately after the completion of the six 
hours’ trial circling trials were carried out, and the vessel 
was afterwards driven full speed ahead to determine dis 

tance travelled in the time between the order being given 
to go full speed astern and the vessel losing headway. A 
trial was also made with the astern turbines running to 
determine the power and revolutions obtainable when 
running astern. The whole cf the trials were, so we under- 
stand, eminently satisfactory to all concerned and were 
carried through without a hitch of any kind. 


Swiss Inpusrniers Farr.—The sixth Swiss Industries Fair 
will be held at Basle from April 22nd to May 2nd next. The 
Fair is the direct descendant of an ancient Fair, which has 
been held at Basle at varying intervals since the fifteenth 
century. It was reorganised into its present form in 1917, in 
which year there were 831 exhibitors, who occupied an ares of 
65,000 square feet. The number of exhibitors taking part in 
it last year was 1054 and the space they required was 220,000 
square feet. The Fair is essentially Swiss in character, its 
object being to promote the sale of Swiss products in the home 
and forei markets. Further information may be obtained 
from Dr. w. Meile, manager of the Fair, 30, Gerbergasse, Basle, 
from the Swiss Bank Corporation, 43, Lothbury, London, 
E.C. 2, or from the Commercial Attaché, The Swiss Legation, 
$2, Queen Anne-street, London, W. 1 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





TIMOTHY HACKWORTH AND THE LOCOMOTIVE. 


Srr,—Mr. Young’s friendly letter encourages me to ask 
whether we cannot agree at any rate to settle our differences by 
the historical method, #.e., by the production of original con- 
temporary evidence—with synopsis of dates, rather than by the 
mere repetition of undocumented assertion. Which is Mr, 
Young’s present method ? 

(1) I have asked him as a historian either to prove or to drop 
the story that George Steph ded Hackworth 
to the Stockport and Darlington Railway, as much because he 
feared Hackworth’s rivalry as because he appreciated his 
suitability for a difficult and responsible position. Mr. Young 
replies that in similar circumstances my own actions would be 
guided by the motives he ascribes to Stephenson! I fear that 
argument of this sort will not help us to a settlement. Inci- 
dentally, Mr. Young, as a biographer, fails to see that it would 
be most creditable to Hackworth’s reputation to have been 
recommended for his qualities alone. 

(2) and (3) Mr. Young repeats the story that the locomotives 
had failed the company, that the directors had all but decided 
to abandon them, and that only the success of the Royal George 
caused them to alter this decision. I have shown that months 
before Royal George started work, the directors had publicly 
reported the economy of locomotive as compared with horse 
traction. Mr. Young replies to the effect that this report was 
intended to deceive the shareholders. 

Since assertions of this kind will not get us any further, let 
us try to resolve the question by synopsis of dates. It is clear 
that if Mr. Young is correct, the decision to abandon loecomo- 
tives must have been made before the Royal George had proved 
herself. Now, she started regular work on November 29th, 
1827,* and we will agree for the moment that her first week’s 
performance alone caused the directors to reverse a decision 
which must have been made, if at all, before November. Why, 
then, if they had decided to abandon the locomotive were they, 
in October, negotiating with Stephenson for a new one ?t 

By this simple fact alone, Mr. Young’s case falls to the ground, 
unless he can produce any contemporary recorded minute of 
the board or published statement by the directors that they had 
decided on abandonment. 

(4) Mr. Young in his paper definitely stated that Robert 
Stephenson, when supporting his ease for the use of locomotives 
on the Liverpool and Manchester Railway, referred to Hack- 
worth’s engine alone, and was “ent about the engines built 
by his own firm. I have quoted words printed by Robert 
Stephenson himself in 1829 which flatly contradict Mr. Young. t 
Mr. Young meets them by quoting Walker's statement that he 
—not R. S.—preferred to take the experiment on Hackworth's 
ocomotive, and that it was the most powerful yet constructed. 
This is no answer to my objection. 

Mr. Young's reply raises a different question altogether, 
and it also exposes the only remaining basis for the claim that 
the Royal George was the “first successful locomotive ” 
because, in short, it was the most powerful then at work. Such 
an argument can quickly be reduced to the absurd. It implies 
that the latest, heaviest and most powerful locomotive on any 
railway must be its “ first successful locomotive.” 

(7) About the first engines for Russia, 1 have to-day come 
across some valuable printed contemporary evidence as to 
dates, on which, with your permission, I will write later. I 
shall also try to get information from Russian sources. The date 
of opening the railway seems to be definitely established by a 
commemorative Russian medal in the collection of Mr. C. F. 
Dendy Marshall, whom I have to thank for a photograph. An 
inscription on the obverse reads (I translate literally) :—*“ First 
Iron Road from Saint Petersburg to Pavlovsk opened 30 Octr 
1837. 

On the other question at issue I will leave the last word to 
Mr. Young, after asking him to consider a remark by the editor 
of the “ Paston Letters,” quoted in the “ Literary Supplement ”’ 
to your contemporary, The Times, March i6th. Writing of the 
neglect of history as compared with the physical sciences, he 
says :—" Historians have the remedy in their own hands. 

Men will follow us in history as implicitly as they follow 
the chemist if only we will form the chemist’s habit of marking 
where our facts end and our inferences begin.” 

J. G. H. Warren. 





Darlington, March 20th. 


THE LOCK-OUT. 

Str,—The employers, on their side, claim this as based on 
the common-sense principle of a man being master in his own 
house—an irrefutable claim. The workers’ unions, on their 
side. as their basis of argument, insist that it is a fight by the 
employers to enforce overtime. Good; if this is their claim, 
then why not try to solve the question of overtime in a states- 
maniike and practical manner, instead of talking useless non- 
sense about oppression, in these days of enlightenment too ? 

Let us assume it to be so. The problem must be solved and 
done with. It can be solved, and it is up to the unions them- 
selves to do so. I make, in this matter, the following sugges- 
tion to them :— 

At the very best of times, commercially, there is always a 
certain number of useful and skilled members out of regular 
employment, for a variety of causes, in every branch of the 
trade. There is also a large number of skilled but superannuated 
men on the union’s books—healthy and still capable men. 
Why, then, not form an emergency reserve of such men ? 

It would then be possible in cases of rush and necessity, such 
as to complete a contract to time under penalty, for instance, 





*Mr. Young before Newcomen Society, March Ist, 1922. 
Also Teeter * ‘North-Eastern Railway,” page 143. 

+ Tomlinson’s “‘ North-Eastern Railway,” page 146. 

{ Robt. Stephenson and Joseph Locke’s “‘ Reply to the Report 
of ‘Mr. James Walker,” compiled from the reports of Mr. Geor, 


Stephenson, 1830, page 11.. Also Walker's to ti 
Directors "’ (of the L. and M. Railway), 1829, 2:—“* On 
the 15th, Mr. Stephenson accompanied us to the Bolton Rail- 


way. . . The principal object of our survey there was a 
locomotive engine made by him upon what he considers the 
best principle of any he has yet constructed, and the report we 
have since received from Mr. Sinclair, clerk to the company, 
to which I shall afterwards have occasion to refer, proves the 
great power which the engine is capable of exerting. 


to send men, men to any point or firm asking for them, as 

tants, to get over such a difficulty, they working 
the pod hours of the works to which they might be sent 
and leaving automatically when the rush was over or the work 
finished, with additional pay or not, which would be a matter for 
discussion and settlement during the working out of the scheme. 

I venture to say that such a reserve of skilled men would have 
the support of employers, and, properly organised, would once 
for all scotch the bugbear of overtime, removing one cause for 
growling which hitherto has been periodical, 

There is but one real difficulty in the way of the realisation 
of this suggestion. It must be a real reserve of truly skilled 
men in their respective trades, and quite distinct from the 
usual, as at present, methods of haphazard supply. Once 
assured that the members of the reserve were as represented, the 
employer would, I believe, support it. It would prove its value. 
It would be a success. 

In this connection the question is, Why is overtime ever 
necessary ? Let us see. The causes are many. The impossi- 
bility of all firms holding huge stocks of raw material, for which 
we often no room exists, even if they could be carried, and 

in ter of same ; delays due to delivery; delays 
in allied trades ; disputes ; breakdowns ; structural alterations, 
&e., are but a few of the many causes, involving the question 
in great complexity. 

Now, what is to be done in such cases as the foregoing, through 
any of which a possible penalty or probable loss is to be avoided ? 
Generally speaking, one or a combination possibly of three 
things :—(a) Temporary, unavoidable overtime, for which a 
firm is not itself responsible as to cause, for a necessary number 
of the firm’s own men ; (6) placing a portion of their rush work 
with other and outside firms; (c) taking on more men from 
outside. 

Let us see what each of these remedies means to both em- 
ployers and workmen, always assuming we are dealing with the 

sense, decent-minded of both. 

(a) Temporary overtime means from the employer's point of 
view the employment of men, who an administration well 
knows, are capable of doing the work properly, and are accus- 
tomed to the general routine and methods of the firm, and 
thereafter no discharges probable to be necessary. From the 
workers’—not the agitator’s—point of view, it means a short 
curtailment of their leisure hours, and even if they agree to it, 
they do not like it, even with increased pay; but to them it 
should also mean some, at most a little, self-sacrifice to assist 
the firm in its difficulty, and for which it is not responsible. 
It should mean also come, just a wee little, of loyalty to the firm, 
which perhaps for long years has provided them with, at all 
events, a decent living, comfortable, if not luxurious. 

(b) Placing work elsewhere. From the employer's point of 
view, this can in some cases be done, and is done, where com- 
plete units or numbers of like parts are the issue. This means, 
however, increased and severe inspection duties, not in every 
ease easily arranged for; disputes arising from this; loss of 
profit on such work, which reduces the legitimate profit on the 
whole order, or may even result in a serious loss, for it must be 
borne in mind that in these days of close competition it is in 
most cases quite impossible, not only to avoid time penalties, 
but also to put by a decent sum for unexpected, if foreseen, 
possibilities. From the workers’ side, this Should be recog- 
nised, but they do not appear to grasp the difficulties although, 
no doubt, many have experienced the troubles arising from 
fitting and adjusting work done outside to jobs they have done 
in part themselves ; how they have to tinker around to get 
parts together, even in spite of the severest inspection. Outside 
work is not the solution of overtime and never will be. 

(ec) From the employer's point of view, this means generally 
having to take on additional men, too often unaccustomed to 
the class of work they are needed for, who know little or nothing 
of the routine or methods of the particular shop into which 
they enter, and who are possibly, even probably, anything but 
fully efficient men, this leading to further delay and friction. 
Then when through with, they have to be discharged, leading 
to more friction, strike threats, and so on. If by any chance 
two or three really intelligent and competent workers are 
engaged and do their work well and quickly, the employer wants 
to keep them and discharge perhaps old hands not so efficient. 
That means more friction and trouble From the workers’ 














However, I managed to get a good insight into the working 
of the costing, buying, estimating, ratefixing and progress 
ts, I also studied the sogia! or human side of manage. 
ment—the gentle art of keeping men in good humour and getting 
the best work out of them. 

As the result of my studies, I succeeded in getting a manager 
ship in a small old-fashioned works that was attempting to re 
organise itself. That came to grief within two years, almost 
entirely through the gross blundering of the directors, I then 
obtained another supervisory position, which I have held for 
many yeass now. Hore, again, I have seen thousands and 
th of ted through the incompetence of 
directors. I have been looking for a more competent employer 
for a long time now, and I am still looking. 

For obvious reasons, I am obliged to withhold my name from 











publication. 
March 20th. Nemo. 
EARLY LOCOMOTIVES. 
Smm,—I am led to trouble you again with my lucubrations by 


reason of your excellent review of Major Snell’s book and al. 
Mr. Warrens interesting letter in your issue of the 10th. | 
entirely agree with your remarks as to dates and authorities, 
and as an » the t that the two engines built 
in 1830 by Isaac Dodds for the Monkland and Kirkintilloch 
Railway were the first locomotives with metallic pistons o: 
rings, I should like to confirm your statement as to the use of 
Barton's pistons. I do not want to detract from Dodds’ \ 
doubted merit, but facts cannot be ignored, and on the authority 
of Galloway's “ History of the Steam Engine,” Vol. II., page 610), 
in the description of the competing engines at Rainhill, it i- 
stated in regard to the Nevelty :>—“ The pistons used are th 
patent metallic of Barton.” 

It is greatly to be regretted that even now statements as ‘« 
rival inventions cannot be discussed without bad feeling, « 
Mr. Warren very correctly remarks. It is a pity we canno' 
carry out the wise advice of the immortal Bret Harte :— 


“I hold it is not manners for a scientific gent 
To say another is an ase—at least, to all intent, 
Nor should the individual who happens to be meant 
Reply by heaving rocks at him to any great extent.’ 
Pardon this digression and the roughness of this letter, as | 
am only just getting the better of a severe illness ; hence my 
absence from the ‘ings of the N Society. 
Te ianathcied teeing alien ve tinke then otieng oid howe, 
Union Mills, Cranbrook, there was formerly a boiler built in 
1863 by Dodds and Son. 


—" tat 








Srpxey Rvussew.. 
Cranbrook, March 21st. 


LOCOMOTIVE COUNTERBALANCING. 


Srr,—Mr. F. W. Brewer, in his interesting article on “ Loco 
motive Counterbalancing,” which appears in .your issue ot 
March 17th, mentions Foster and Rastrick’s Agenoria, of 1829. 
as the earliest example of a locomotive fitted with balance 
weights on the wheels. While this engine now has cast iron 
wheels with such weights bolted on, opposite to the crank~ 
of the driving wheels, it is practically certain that the engine 
originally had wooden wheels, and that the present iron wheel: 
are probably of much later date. 

The fact that the existing weights have the name Agenoria 
and the date 1829 cast on them does not necessarily mean that 
they were made in that year. There is, however, no evidence 
as to their actual date of construction. 


March 22nd. E. A. Forwarp. 





WE hear that a hydraulic accumulator of a novel design 

has recently been patented in Germany. The pressure is 
uced by compressed air. It occupies very little space, 

is semi- -portable, and, owing to its light weight, does not 





point of view, they argue that as long as there are U 
there should be no overtime, and these odd hands needed should 
be at once taken from outside; that the-unions will see that 
the right men go in for the job ; but that is what in 90 per cent. 
of such cases they do not do, and they never guarantee any of 
them, and it is something they never will do properly, though in 
the case of a properly instituted reserve they would have this 
to look to. 

No; the only way at present is that for temporary overtime 
—none but asses would wish it constantly. (a) is the only 
solution, i.¢., temporary overtime for ones own workmen, 
The position on that head seems quite clear and reasonable. 

The establishment by the unions of a special reserve of skilled 
men on the lines suggested—fully guaranteed, capable men— 
would solve the overtime difficulty. It is up to them to do it. 

Anyone with a better suggestion, let him put it forward. 

Lincoln, March 20th. H. G. R. 


MANAGERS AND EMPLOYERS. 


Sm,—I see that Mr. Sumner in his presidential to 
the Institute of Metals has raised the old complaint about the 
difficulty that employers have, or think they have, in filling 
managerial posts with competent men. This sort of tale has 
become rather fashionable of late years. Presidents, professors 
and others have only to reiterate it to be sure of a good hearing. 
I think it is high time its truth was chall . 

What of the other side of the question ? What of the mariy 
good men, managers and potential s, who t find 
competent employers? (I includ t in the 
term.) Have we not all seen the spectacle of an energetic and 
capable manager striving to keep things going under the mis- 
direction of a fussy, and tactless employer, who 
as often as not only holds his position by virtue of hereditary 
or social claims ? Again, what does the average employer do 
to encourage young men to fit themselves for management ? 
Often any such attempt is severely discouraged. 

My own experience may interest Mr. Many years 
ago I heard this same tale about the difficulty of finding com- 
petent men for managers, and I deterthined to fit myself for 
suek @ position. I had the good fortune to be serving in one of 
the best-administered engineering establishments in the country, 
and I attempted to take the opportunity to study the working 


ad. 

















req any ial foundation. It can consequently be 
placed on one of the upper floors of a building. 


Tue laminated spring as at present used in automobile 
suspension is — of considerable development, par- 
ticularly in the tion of economy of material, resulting 
in reduced weight and cost. The suspension, states Mr 
A. A. Remington in a paper read before the Institution of 
Automobile Engineers, is the part of a motor car which has 
a the least change; in fact, the development 
has been practically nil. Almost invariably motor cars 
with four independent spring supports, 
“one at each corner.’ four points of support are 
necessary in order to give sufficient lateral stability, and 
in all probability the system was copied from the ‘horse- 
drawn vehicle, which presumably was copied, in turn, 
from the horse, which animal is provided by nature with 
four i t resilient supports, ‘‘ one at each corner.’ 
It would appear probable that additional flexibility 
between the two axles, so as to enable them to accom- 
modate road irregularities without affecting weight dis- 
tribution on the springs would improve nsion, but 
little to the present has teen made in the 
development of suspension in this or any other direction 


Tue Government Research Department at Woolwich 
has recently undertaken an investigation to ascertain the 


cause of decrease in output of the radiator type of 
Coolidge tube when continuously operated with a constant 
filament current. The problem becomes important when 


this type of tube is used in an X-ray outfit designed for 
constant routine examination of large quantities of 
articles, when it is usually desirable so to simplify the 
system of control that the whole operation may be carried 
out by comparatively unskilled labour in workshops. 
The investigation has shown that the surface charge 
theory does not account for the diminution in current 
through the tube, and the experiments suggest that this 
a is due to the liberation of gas, probably 

the ya causing a reduction of electron emission 
as observed b: uir. The remedy for the trouble is 
to prevent this liberation of gas, which is the result of a 
rise of temperature of the copper anode, comparatively 
—_ but more rapid than the rate at which the heat can 





of the whole establishment. I found every possible obstael 
placed in my way, and it was only by judicious bribery and in 








ducted along the copper rod to the radiator fins. 
The problem, therefore, resolves itself into that of pro- 





strictest secrecy that I could learn anything. 





viding adequate coaling of the anode. 
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Railway Matters. Notes and Memoranda. 








Tue Railway Amalgamation Tribunal heard on Monday 
last the case of the amalgamation of the Alexandra Dock, 
Cambrian, Cardiff, Rhymney and Taff Vale companies 
with the Great Western, and approved the scheme. 


Owr1nc to feeling the weight of advancing Mr. 
\ndrew Bain has retired from the chairmans . of the 
Great North of Scotland Railway, and Mr. A 
Duffers, of Aberdeen, has been elected to sueceed him. 


Tux explosion of a cast iron evaporator on the ss. 
Maid of Syra, an ex-German vessel, ts to the necessity 
for providing such apparatus with Eiipate safety valves. 
One of the copper pipe heating coils gave way at the 
unions, with the result that hi steam was 
admitted to the casing. The safety valve failed to relieve 
the pressure, the casing exploded and an engineer was 


Ir is hoped thatethe conversion of the Bri Com-| _ AT the Alaska Experiment Station of the Bureau of 
pany’s line between Balham and West vig | Mines at Fairbanks, a study is to be made of the handling 
Etreatham Common, Norbury, Thornton and | 0f boulders in hydraulic mining. One of the chief obstacles 


encountered in hydraulic mining in certain localities is 
the difficulty of removing huge boulders and slabs of 
rock in order to obtain the gold beneath them. The pro- 
blem is to be studied with the view of designing some light, 
portable, mechanical means for doing the work. 

Tae Westinghouse Electric and Man ing Com- 
pany, of Pittsburg, has built a 1000-kilovolt-am core 
type transformer, which is capable of giving a pressure 
of 1,000,000 volts. Some testing work has previously 
been done at voltages of approximately 1,000,000 volta, 
but these pressures were obtained by connecting two 
transformers in series, and having the connecting point 
earthed. The Westinghouse Company's transformer is 
believed to be the first single transformer that has given 
1,000,000 volts. 

AT a recent meeting of the Royal Society of Arte, Mr. 
E. V. Evans, the chief chemist of the South Metropolitan 
Gas Company, suggested in the course of a on 
“ Some ved and Unsolved Problems in ks 
apr oO that the gas industry could deal, not only 
n , with the industries it was dealing with now, but also with 
the work at an early date was urgent, as it was intended | the domestic fuel industry, for ol felt certain that a time 
to relieve unemployment. would come when a low-temperature carbonisation 

THe very gratifying announcement was made last | industry would come about if the gas industry did not 
Friaay that the delegates of the National Union of Rail- | take the steps to secure it. ’ 
waymen had decided to accept the proposals of the rail- | It is suggested in the official report on the failure of a 
way companies that the — . award should | cast iron steam pipe in a Lancashire mill, that the ex- 
be extended to England and Wales. will allow the | plosion, which unfortunately resulted in the death of 
extra pay granted in June, 1920, over and above the war | three men, was due to the material of the pipe becoming 
bonus, to be withdrawn in corresponding instalments | fatigued by the stresses set up by the expansion and 
to the reductions made in the war bonus and for the work- | contraction of the steam pipe range during twenty-four 
ing of the eight-hour day to be modified. | years’ service. The irregular thickness of the pipe, the 

From a public announcement made on Friday evening | ™ethod of making the joints with jointing material wholly 
last, it seems that a preliminary agreement has been si | Within the bolt circle, and the inadequate fillet at the 
which provides that o London and North-Western and | toot of the flange, were undesirable features of the case. 
Midland railways shall be amalgar mated as from January | Te Prague Gazette states that Dr. Horak has invented 
ist, 1923, into a new company, the name of which will be i rhic : t 
subsequently decided ay Gering tine detvens tone the os, a oe oo ee 
two companies will continue under separate management, | 
but will work in_the, closest co-operation, with a view to | 
economy and with the object of facilitating the amal- 
g imation. 


Selhurst, for eleetrie traction will be completed by Sep- 
tember Ist. 

fue damage by fire on Tuesday last to the North- 
Eastern Company's swing bridge over the river Ouse east 
of Goole will cause great inconvenience in the communica- 
tion between Goole and Hull. Traffic from the Doncaster 
and Wakefield directions will, however, be able to pass 
over the Hull and Barnsley Railway. 

On page 714 of our issue of December 30th we referred 
to the bi-weekly trains over the Australian east-west 
transcontinental railway leaving Perth before the 
mails have arrived. mail train-now leaves on 
Thursday, permitting the mails to reach Melbourne by 
Monday afternoon and to catch the Sydney—Brisbane 
‘ xpress 

\ quesTion was asked in Parliament recently as to the 
Torrington—Hallwill Railway, by the North 
Devon aad Cornwall Junction Li Railway Company. 
Mr. Neal, in reply, said that tenders had been invited from | 
three firms of good standing, and the commencement of 





said, can be thrown about, made red hot and then put 
into cold water, and yet do not break. It is important 
to note, however, that this invention can only be placed 
upon a commercial basis when a special kind of sand has 
been found and is available in large quantities. At the 
present time this sand is said to exist only in the neigh- 
bourhood of Dresden, in comparatively small quantities. 


Durtnc the past two years somé of the French rail- 
ways have been experimentally employing petrol loco- 
motives for shunting purposes, and the tests carried out 
by the State Railways with motor coaches hauling a 
number of vehicles on local lines shows that there is a 
tendency to employ petrol locomotives even for restricted 
passenger services. Two or three motor car firms have 
recently turned out such locomotives, the latest being | tion by a high-temperature method, to substitute the 
constructed by Renault. Its six-cylinder engine develops | resent cumbersome method from : aqueous solution 
a hasan power, and the weight of the locomotive is | pon the completion of this work, further study will be 
7 7 undertaken on the influence of radiation on gaseous 

A very important fact was revealed by the chairman | reactions. At the same station Professor R. E. Nyswander, 
of the North British Railway Company on the 24th ult. | of Denver University, is completing a study of the spec- 
when speaking to the shareholders on the subject of that | trum of radium emanation. The spectra of krypton and 
company’s dispute with the Government. The question | xenon reveals, it is said, so many secondary lines, due to 
was asked during the trial, Why was the North British | hydrogen, that it will be necessary to subject the gases 
Company's claim for rolling stock expenditure so much | to further purification before suitable results can be | 
greater than that of any other company ? It is now known | obtained. 
that this question should not have been asked, as the| Tue director of the French military wireless service. 
North British percentage of excess was not greatér than General Ferrie, has informed the Academy of Science | 
that of some other companies. Among the Scottish that the transmitting energy of the Eiffel Tower wireless 
— alone, there were two with a greater excess ; | station will shortly be made much more powerful. The | 
one had 50 per cent. and the other 41 per cent, as cc pletion of the transformation is now only a question 
with the North British 34 per cent. of weeks, or at most of two or three months. General 


\r the annual meeting of the Great Western Railway Ferrie has also stated that when the new installation is 
ee on the 23rd ult., the chairman said that Mr, | Completed, the very simplest receiving sets would be 
G Churchward, the company's chief mechanical able to record the Eiffel Tower messages up to a distance 
engineer, had left thera; he had felt that the time had | Of 160 or 180 miles. The transmitting power of the Eiffel 
arrived for giving up this important office which he had Tower station is being increased i ily in order to 
held for nineteen years. It was impossible to speak too enable agriculturists all over France to receive the meteoro- 
highly of Mr, Churchward’s services to the company. His logical forecasts which are now being issued daily from the 
reputation as a mechanical engineer was so well known | Tower for their benefit. 

being, indeed, world-wide—that it needed no tribute Mtsixre in the Haichow district of Kiangsu, China, is 
at the speaker's hands. In Mr. Churchward’s manage-| rendered important by the presence of several crystal 
nent of the great establishment at Swindon and the other | deposits in the western regions of Tunghai. Asbestos 
depots, and in his development of the magnificent loco-| and tale are also found in good quantities. A company 
motives which they possessed, he had placed the company | is reported in process of organisation for the operation of 
in @ position second to none in that most essential depart-| these mines. Gold is mined in the regions of “ Yu Shan ” 
ment of railway working. Mr. C. B. Collett, who had been | or Yu Mountains, which traverse the two districts of 
pe 8 to sueceed Mr. Churchward, was imbued with | Tupghai and Kanyu. The discovery of calcium phosphate 
~ at Western traditions, and they were glad to have on | was recently reported, and it is usually sent to Tsingtao 
the staff an engineer of his standing and ability to fill| for di . According to the Customs return for the 
first half of 1921, about 16,000 tons were transported to 
Tsingtao. Silver occurs in the Haichow regions. There 
are several very rich veins. The local merchants are 

to be inviting several mining experts to inves- 
tigate the fields in order to ascertain the value of the 
deposits. 

Ar a meeting of the Birmingham Metallurgical Society, 
held on March 2nd, a paper was read by Mr. Ernest A. 
Smith, secretary of the British Non-ferrous Research 
Association, on ‘“‘Some Modern Uses of Zinc.” The 
author pointed out that one of the most important factors 
in the extension of the industrial uses of zinc had been the 
increasing quality of high-grade metal, resulting from the 
development of the electrolytic process of zinc extraction, 
which, through the eliniination of impurities, resulted 
in a commercial metal of high quality. In casting zine, 
the latest determination gave the melting point as 419.4 
deg. Cent. Cast zinc would give sharp castings, but tem- 
| perature was important in the securing of sound metal. 
The most suitable casting temperature had been found to 


A PROBLEM now under investigation at the Rare and 
Precious Metals Station of the United States Bureau of 


; 
a 





the position. 

THe Whitley Councils of the railway companies, which 
come into operation next month, will consist of (1) local 
departmental committees at the various hig centres, 
composed of eight persons—four to be elected by the men 
end four nominated by the company—which will discuss 
juestions as to working hours, holiday arrangements, 
physical welfare, safet i labour-saving appli- 
ances, loading of traffic, and other simiar questions ; 
(2) sectional councils, not more than five in number, for 
each railway, consisting of twelve’ members from each 
side which will deal with matters referred t® them by the 
local councils, local application of agreements relating to 
wages, hours of duty, &c., and other matters which the 
company and its servants are mutually interested in, e.g., 
°o-operation with a view to securing increased business, 
zreater efficiency and economy, &c.; (3) a railway council, 
consisting of twenty persons, ten from each side, to deal 
with any of the subjects open to a sectional council to 
handle, but which are of common interest to the staff in 








more than one section, and any subjects referred to it by | be 528 deg. Cent. If cast much hotter, the castings were | 
& sectional council. 


liable to be brittle. 





Miscellanea. 





JUST as we go to press, we learn with great regret that 
during manceuvres in the Straits of Gibraltar yesterday 
morning the submarine H 42 was lost with all hands, as 
the result of a collision with a destroyer. 


H.M. Traps Commissioner at Winnipeg reports that 
Professor J. MeGregor Smith, of the University of Alberta, 
Edmonton, will be pleased to receive catalogues from 
British firms manufacturing agricultural equipment. Such 
catalogues are useful in connection with lectures, and many 
American firms make a feature of this form of propaganda. 
Lantern slides illustrating methods of construction and use 
are also welcome. 


Ir is reported that British Honduras has signed a con- 
tract with an American firm involving the expenditure of 
273,000 dols. for harbour improvements. The latter 
include the erection of a sea wall along the river front, 
the filling in of a basin between Fort George and the town, 
and the d ing of the channel and the bar of the river 
to a depth of 9ft. tatives of the company are 
now on the ground and work will begin at once. 


Some special investigations were carried out in 1921 
by the Dominion Water Power Branch of Canada on the 
Slave and Hay rivers, which are of interest as being in the 

ighbourhood of the route to the new oilfields at Fort 
Norman. On the power reach of the Slave River, some 20 
miles between Fitzgerald and Fort Smith, the power 
capacity is estimated at some 300,000 horse-power, and on 
| the Hay River there are two attractive sites estimated at a 
total of 30,000 horse-power, in both cases under ordinary 
minimum-flow conditions. 

Aw attempt is shortly to be made to turn to commercial 
account the huge dumps, containing 150,000 tons of 
material, at the inactive zinc and lead mines in North 
Cardi ire. The proposal is so to treat the blende ore 
lying in these dumps by the electrolytic process as to pro- 
duce zine. This will be a pioneering experiment so far as 
this country is concerned, but the electrolytic process has 
onan in Tasmania with marked success, and it is 

that there is no reason why it should not 
succeed equally in North Cardigan, where the excellent 
resources will probably be utilised in con- 
the scheme. 





water- 
nection with 
SPEAKING at the meeting of the County of Lendon 
Electric Supply Company recently, Sir Henry Bentinck 
said the Electricity Bill now before the House of Lords 
would be instrumental in saving enormous capital expen- 





Mines, Reno, Nevada, is the collection of radium emana- | 





diture in respect of generation by centralising the electric 


unbreakable, seems to be the toughest kind of glass ever | enerators in big capital stations, and if the proposed Joint 


produced. Receptacles made from the material, it is | 


Electricity Authorities followed out this policy it would 
ultimately lead to an enormous expansion of the electric 
supply industry. Ministers and others, on behalf of the 
Government, had assured the industry that their interests 
would be protected, and that private enterprise would be 
given every encouragement. 

An Inland Waterways and Canals Exhibition has been 
arranged to take place at Essen from March 3lst to 
April 30th next. At it, models, plans and various exhibits 
connected with the development of German river and canal 
transport will be shown. Arrangements have also been 
made with the various State authorities and the inland 


| waterway shipping interests whereby plans of new schemes 


jected and those already in progress will be exhibited. 
Revered of the more important German engineering and 
industrial concerns, including the Krupp firm, which is to 
show one of its large dredgers, will participate in the 
exhibition, in connection with which a series of meetings, 
for the discussion of various aspects of river and canal 
transport in Central Europe, are to take place. 


In its first interim report the Water Power Resources 
Committee recommended the institution of training facili- 
ties for engineers who were to enter the field of hydro- 
electric development. The Edinburgh Chamber of Com- 
merce has considered this, and in a letter addressed to the 
chairman of the University Grants Committee, the Minister 


| of Education, the Secretary for Scotland, and the President 


of the Board of Trade, makes a number of suggestions for 
the carrying out of the Committee's recommendations. 
It is pointed out that Scotland, owing to its natural 
resources, is particularly interested in hydro-electric 
development, and that Edinburgh, on account of the 
already existing facilities for the training of engineers, is 
the most suitable centre for the headquarters of a scheme 
such as that suggested by the Committee. The Chamber of 
Gommerce accordingly recommends that the existing 
lectureships in hydraulics and electrical engineering at 
Edinburgh University and the Heriot-Watt College 
respectively should be used as the foundation of a system 
of hydro-electric training, and that an annual Government 
grant should be made to these two institutions to enable 
them to provide the necessary additional plant and 


apparatus. 

NuremMBere is a good example of how a town can render 
itself independent of transported fuel supplies, and can 
become an important industrial centre by means of hydro- 
electric power. Coal has still to be brought from West- 
phalia, Silesia and Saxony, but about ten or twelve years 
ago a few leading industrialists and bankers combined 
with the town councils ‘of Nuremberg and Firth in order 
to establish two large hydro-electric stations. The capacity 
of the older station, states the Electrician, is about 30,000 
kilowatts, and there is a network of cables and distributors 
extending over nearly 50 miles. The station only supplies 
consumers of at least 60 kilowatts, the distribution to 
smaller customers being undertaken by subsidiary com- 
panies or municipal sub-stations. A larger central station, 
serving the whole of middle and a large part of lower Fran- 
conia, including nearly 700 towns and villages, was estab- 
lished in 1913. Its cables extend over more than 900 square 
miles and supply electric motors aggregating close on 
50,000 horse-power, and well over 200,000 electric lamps. 
In consequence of the cheap and excellent electric service, 
the industrial growth of Nuremberg and the surrounding 
country has been rapid, and a number of new industries 
has been developed. In addition, it has greatly assisted 
in the increase of rural factories and domestic work- 


shops. 
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Die Castings. 


1922. 


AT a time when costs of production are exception- 
ally high, special interest attaches to any process 
which promises a notable saving in both labour and 
material. It is for this reason that much is to be 
hoped from the extended use of die castings, pro- 
vided that the quality of these products can be 
sufficiently improved. The term “ die casting ”’ is, 
however, somewhat loosely used to cover a very 
wide range of products. Thus, in its widest sense, 
it may be taken to mean any casting produced by 
means of a “die ’—that is to say, a permanent 
metal mould as distinguished from a sand mould 
which has to be made afresh for each casting. 
Such permanent metal moulds are used either 
because the relatively large cost of the “die” 
may be more than counterbalanced by the cost of 
sand moulding for each casting, or because the 
casting which has solidified in an iron “ chill” 
mould possesses much better mechanical pro- 
perties than one which has set more slowly in a 
sand mould. This characteristic is found in most 
metals and alloys, and affords a very distinct advan- 
tage to this type of “die casting.” There is, 
however, the further advantage that the metal 
mould or die can be made much more closely to the 
desired dimensions of the finished article than the 
pattern used for sand moulding, and that the 
surface finish obtainable with most alloys when 
cooled in contact with a metal mould is superior 
to that obtained in sand moulds, and is free from 
all risk of contamination by small grains of sand. 
The amount of machining required on such castings 
is therefore much reduced. 

It is by pushing this aspect of the matter to its 
limit that the second type of die casting has been 
developed. Here the object aimed at is to produce 
castings of such accurate dimensions and with such 
good surfaces that machining may be entirely 
eliminated. It is, of course, well known that an 
astonishing degree of success has been attained in 
this direction, and that small parts, mainly for 
use in the cheaper kinds of mechanism which are 
turned out by the hundred thousand, are produced 
in this way. The alloy used has to be carefully 
chosen from the point of view of its suitability for 
this kind of production, and unfortunately this 
quality does not always go with great strength or 
toughness, or even with complete physical or 
chemical stability. Thus, while aluminium alloys 


used for die castings of the ordinary kind, which 
still require some machining, they are apparently 
unsuited for accurate purposes. The molten alloy 
does not, in this case, appear to fill the moulds to 
a sufficient degree of completeness, and sharp 
edges and fine details are not easily reproduced, 
while the shrinkage on solidification is also some- 
what large. If, to compensate this deficiency, 
die-casting machines, in which the molten metal is 
forced into the die under pressure, are used, the 
melting temperatures of the aluminium alloys are 
somewhat high. Hence, recourse is generally had 
to alloys of lower melting points, such as those 
consisting mainly of zinc, or even of lead and tin. 
With these alloys very beautiful results are obtain- 
able, but for many purposes the engineer would 
rightly hesitate to use them. Yet, if the die- 
casting industry itself is to grow to the largest 
possible extent, and if it is to help other industries 
to prosper, these difficulties need to be overcome, 
as well as others which we have not the space to 
mention here. Vigorous efforts to surmount them 
are being made at the present time, particularly 
in Germany and in America, and it is obviously 
most important that our British die-casting indus- 
try in all its branches and applications should not 
lag behind. In these circumstances, it is satis- 
factory to learn that both the Automobile Research 
Association and the Non-ferrous Metals Research 
Association are considering the possibility of taking 
up this subject. The interest in die castings, how- 
ever, extends far beyond these two industries, as 
there are few branches of manufacture in which 
there would not be room for the utilisation of 
accurate, strong and reliable die castings. This 
consideration must surely lend considerably in- 
creased importance to the whole question, and it 
would be extremely regrettable if it had to remain 
in abeyance until it was found that one or both of 
these Associations could find time or funds to deal 
with it in an adequate manner. 

The investigations required for the advance and 
development of die casting in all its branches are 
both of a metallurgical and a mechanical nature. 
The composition and treatment of the alloys to be 
employed in the production of different kitids of 
die castings, the materials of the dies and of pipes 
or conduits which come into contact with the 
molten metal, and whose character to a large extent 
determines the rate of setting of the casting—these 
are all essentially metallurgical matters. On the 
other hand, the design and construction of the 
machines to be used in die casting and the design 
of the moulds themselves are essentially engineer- 
ing questions. There is also a further highly im- 
portant matter requiring co-ordination between 
engineer or designer and metallurgist. It is no 
less than the design of the castings themselves, 
so as to satisfy both the requirements of the 
designer and the exigencies of the casting process. 
There is thus a fruitful field for the co-operation 
of engineer and metallurgist, and we wish that it 
might be exploited immediately under the guid- 
ance of one or more of our technical institutes, who 
count both classes of men among their members. 
The cost of such work however, necessarily 
high, and—without Government aid—is probably 
beyond the resources of our institutes at the 
present time. The “ Research Association *’ scheme 
of the Government would meet such a case as this 
only if the die-casting industry itself were strong 
enough to form a special association. But it 
clearly is not, and the interests of so important an 
industry are left to be dealt with by the difficult 
process of co-operation between two associations, 
whose primary interests lie elsewhere. It is to be 
hoped that the Department of Scientific and Indus- 
trial Research will use what powers it may have to 
facilitate work on this subject. The need for it is 
clear and it should not be delayed by any lack of 
suitable organisation. 


is, 


The Locomotive Hour. 


Ir is safe to say that one of the most important 
problems confronting railway officers is the efficient 
operating of locomotives, getting the greatest 
possible locomotive hours per locomotive and the 
greatest revenue from the locomotive hours 
obtained. Recently, a good deal has been both 
written and said on the question of railway elec- 
trification, with much of which we find ourselves 
in agreement; but the thoughts inspired when 
considering these problems prompt us to ask if 
we are sure that we are making the best use of the 
motive power at present available, and if not, 
what can be done to render the locomotive hours 
more productive. 

In an admirable paper on the subject of loco- 
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of Mechanical Engineers in December last, Mr. 
W. Elmer, of the Pennsylvania system, pointed 
out that the locomotive spends its entire time 
either in the hands of the transportation depart- 
ment moving trains, or ready to move them, or in 
the hands of the motive power department being 
prepared or repaired. Of these conditions, the 
time during which the locomotive is moving trains 
is that which most concerns the railway as a 
whole, because it is then, and only then, that it 
is earning revenue. 
per driver and fireman are now limited to 
eight per day, and of those hours only some 
six or seven are really available for the needs 
of the transportation department. Hence, it 
will at once be recognised how necessary it is 
that engines should be kept waiting for trains 
as short a space of time as possible, and when 
running should be loaded to the limits set by the 
conditions of efficient operation, and by the road 
over which they have to run. The underloading 
of locomotives is a form of avoidable waste which 
should receive in every case immediate attention. 
We have at times seen it stated, that large en. 
gines on light trains are economical. A moment’s 
consideration will show that this assertion is far 
from true. The modern express locomotive at 
60 miles per hour requires something like 400 
indicated horse-power to move itself when at the 
head of a train of suitable load. Part of this power 
is absorbed by the mechanical friction of the 
motion parts and coupled axles, and the rest in 
track and head air resistances. When such a 
locomotive is employed on lighter service so that 
the power developed is less, then, though the 
frictional resistance of the motion is reduced, 
yet if the speed is the same, the track and other 
resistances remain as great as before. Hence, in 
one case we may have the engine developing, say, 
1400 horse-power at the cylinders and 1000 at 
the draw-bar, and in the other 700 horse-power 
at the cylinders and 400 at the draw-bar, a result 
which signifies a failure to employ 60 per cent. 
of the possible duty per locomotive hour. Turning 
to another point, let us consider shortly the pro- 
blem eonfronting the motive power department, 
that of preparing and repairing locomotives. The 
expeditious preparing of locomotives for road 
service requires, in the first place, up-to-date shed 
accommodation. How often are sheds too small 
for the work expected of them, so that dead engines 
are standing about on outside tracks, a practice 
which greatly increases the time necessary to 
prepare them for service, especially in bad weather ? 
How often are sheds dark and smoky, rendering 
the work of cleaning, inspecting and oiling engines 
difficult ? Again, what of the lighting at night, 
when a lot of the preparation work is really done ? 
Further, have all sheds proper supplies of hot water 
for boiler washing, and, for what is quite as impor- 
tant, filling up the boilers again, and thus saving coal 
used for steam-raising purposes? Are the coaling 
and watering facilities the best possible ? Repairs 
undertaken at locomotive terminals are many and 
varied, and whatever they are, they require to 
be carried out just as expeditiously as those of a 
heavier nature made in the chief shops ; in fact, it 
may often happen that less time is available. 
Hence, outside depédts should have well-ordered 
shops, equipped with up-to-date tools, wheel 
lathes, and the like, and, above everything else, 
useful lifting tackle. Engine terminals have now 
to provide for the needs of much larger locomotives 
than formerly, but unfortunately many sheds, 
particularly those close to railway stations in 
large towns, can only be extended at great 
expense, if at all. Yet there is no one thing more 
closely related to the efficiency of railway motive 
power than the engine terminal. This is a point 
we believe worthy of attention, and at a time when 
the outlay of vast sums is contemplated for elec- 
trification purposes, we think it possible it might 
be found that for a comparative small capital 
outlay locomotive terminals might be so modernised 
that we could in some instances materially increase 
our present locomotive hours. 

Speaking at the last annual dinner of the Insti- 
tution of Locomotive Engineers, Mr. Arthur 
Watson said, in part, as a railway man it had 
always appeared to him that the one thing that 
made for efficiency in railway operation was atten- 
tion to the locomotive. The difficulty of the day 
was with the shortness of the locomotive hours, 
and the fact that eight hours’ work were not given 
for eight hours’ pay. The existence of this diffi- 


culty cannot be denied, but it can be best sur- 
mounted by allocating to a given service engines 
fitted for that service, and seeing to it that they are 
loaded to their economic capacity, and that 
terminal facilities are such that the work necessary 


But the locomotive hours | 
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to prepare and repair engines may be carried out 
efficiently and with the least delay, so that the 
time they are available for the needs of the traffic 
department may be as great as possible. A railway 
company’s one product is transportation, and the 
locomotive provides the means whereby that 
commodity is sold to the public. The necessity, 
therefore, of attention to the locomotives so that 
they may earn sufficient to pay for the invest- 
ment incurred in their purchase is evident. 
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Real Mathematics. By Ernest G. Beck. 
Henry Frowde and Hodder and Stoughton. 
15s. net. 

Ir is not an easy task to form and express a just and 
fair opinion on the merits of this book. The difficulty 
arises from the fact that Mr. Beck does not indicate 
with sufficient precision for what class of reader or 
student he intends it. It is true that on the title 
page the volume is described as being “ intended 
mainly for practical engineers, as an aid to the study 
and comprehension of mathematics.” A careful 
study of the book, however, very strongly suggests 
that it is far less a purely instructional volume than 
a treatise on the reformation of mathematical teach- 
ing. It is obvious that in reviewing it our attitude 
towards it must, if it is meant to be the one, be greatly 
different from that which we should adopt if it is 
meant to be the other. In the first case we should 
deal with it non-mathematically as a work intended 
to assist the studies of those who, lacking the mathe- 
matical instinct, find it difficult or impossible to 
assimilate the instruction provided in orthodox text- 
books. In the second case, we should subject the 
book to a critical examination in an atmosphere of the 
highest mathematical philosophy. 

Whatever the precise function which the author 
intended for his book may have been, it is certain 
that it deserves more than passing attention. Mr. 
Beck evidently believes that there are very many 
students and others who fail to make headway in 
mathematics simply and solely because the subject 
as presented in the ordinary way appears to be unreal, 





removed from the practical affairs of everyday life. 
The trouble, according to Mr. Beck, arises from the 
mathematicians’ worship of numbers and symbols 
for their own sake. Mr. Beck is not content to let 


should be invariably identified in the minds of those 
performing it with the addition of a group of two 
definite items to a similar-sized group of similar 
items. In the same way ratios are not to be regarded 
as pure numbers, but as the relationship between the 
magnitudes of two groups of similar things. Powers 
and roots, logarithms and the trigonometrical func- 
tions are likewise all to be regarded as expressing 
operations upon groups of actual things. Even the 
calculus is to be so treated, a differential coefficient 
being merely the relationship between the change in 
the magnitude of a group of things produced by a 
change in the magnitude of another group of things. 

In the demonstration of all these facts Mr. Beck 
displays great ingenuity, and especially in the case 
of the calculus, in which connection he demfon- 
strates ocularly the meaning of a differential coeffi- 
cient with the aid of a mechanical model consisting 
of sight holes, scales and graduated screens. 

We readily admit that a certain class of student 
may find Mn. Beck's treatment of mathematics en- 
lightening. The mathematician, however, will cer- 
tainly challenge his claim that his methods introduce 
reality into the subject, and will doubtlessly insist 
that they are nothing more than a sort of mathe- 
matical Braille for the mathematically blind. 

For our own part we are concerned not so much 
about how the student will use the book as about 
what he will do when, having mastered its methods, 
he desires to extend his mathematical knowledge. 
Take a specific example. The mechanical device just 
mentioned should enable most students to form a 
clear idea as to what is meant by a differential coeffi- 
cient. At the same timeit enables them to arrive at 
an expression for the differential coefficient of only 
one particular function, namely, 2*. The only other 
functions with which Mr. Beck deals are the simple 
trigonometrical ratios, and to differentiate them he 
adopts an entirely different method, to wit, a purely 
graphical process. What, then, will the student do 
when he is required to differentiate some other type 
of function ? Is he expected to invent for himself a 
special method for each function, or is he expected to 
discover that there is a common method applicable to 
all functions, and that Mr. Beck’s mechanical model 
and trigonometrical diagram, vastly different though 
they may seem, are really expressions of this common 
method ? We submit that to make these discoveries 
the student must really possess a higher degree of 
latent mathematical ability than is required to 
enable him to follow the standard methods of differen- 
tiation expounded in the orthdox text-books. It may 
be that Mr. Beck argues that z", sin 6, cos @, and tan @ 





are the only functions which practical engineers need 
be able to differentiate. If he so argues, then the 


a matter very largely of convention and rule and quite | 


two and two make four. He insists that the operation | 


— 


limitations of his methods need not be insisted upon, 

The truth is that mathematicians, like poets, artists, 
and musicians, are born and cannot be manufactured 
on mass production lines. If a student cannot proceed 
without the aid of jigs and templates and mechanica] 
devices and special simplified processes it is very 
certain that his instincts are not mathematical, and 
that he will never proceed beyond the point at which 
such assistance ceases to be available. But, for. 
tunately, not all men, not even all engineers, are called 
upon to be mathematicians of the higher order. A 
mediocre, not to say an elementary, knowledge of 
mathematics suffices for their needs, and it must be 
admitted that to many even the small degree of know- 
ledge required by the examinations they have to pass 
comes with difficulty. Mr. Beck holds that the 
reason is that they do not know what they are doing. 
They learn through a text-book, or the medium of a 
“coach,” to juggle with figures put before them, but 
the processes they perform have no more real meaning 
to them than they would have to a Babbage calculat- 
ing machine. His endeavour is to show them that 
they have, in fact, to do with real things in a real 
way. A junior schoolboy might handle the familiar 
formula P L A N ~ 33000 and arrive at Horse-power. 
Mr. Beck would make it clear to him what he was 
really doing ; that he was dealing with the equivalent 
of real weights raised through a certain height in a 
certain time. As a trite example that shows what he 
is aiming at. It is an extremely difficult object which 
has often been sought before and never wholly 
attained. Our author, as we have shown, does not 
completely succeed, but he has our sympathy with 
his attempt. The mistress of an infant school, who 
finds that the statement “* Two and two make four ”’ 
conveys nothing to her little pupils, brings under. 
standing to them when she adds two apples to two 
apples. Many men to the end are doomed to remain 
“infants” in the upper branches of mathematics, 
and if to them Mr. Beck can bring light by his par- 
ticular kind of “ apples,’’ he will deserve well at their 
hands. 

We have dealt with the broad aspect of the volume 
rather than with details, for we deem it to be the more 
important of the two, but we must, before closing, 
express a regret that the author sometimes allows 
himself a looséness of expression which it is difficult 
| to exeuse in a book on mathematics. Let us give 
| two examples. 

In dealing with * imaginary” 
author states that an equation involving 
nary’ roots *‘ cannot occur in any calculations of 
practical engineering unless the facts be falsely 
stated,’ and that if such roots seem to be indicated 
the facts should be immediately re-examined to 
| discover the fallacy or error. As a general assertion 

such a statement might well prove dangerously mis- 
leading to a student when he was dealing with cubic 
| equations, to which it certainly does not apply. 

Another example of carelessness of expression on 
the author’s part—or should we say his apparent 
inability to appreciate the effect of his words on his 
readers ?—occurs in the chapter on the calculus. 
Herein it is asserted that when we “integrate” a 
function we assume that the given function is a 
differential coefficient and that the integration is per- 
missible and real only so long as that condition is 
fulfilled. ‘“‘We are no more entitled,” the author 
remarks, “to ‘integrate’ an expression without 
knowing whether it actually represents a rate of 
variation or not than we are to write down a quadratic 
equation without knowing whether it represents a 
real or realisable group of things.” The obvious 
meaning of these words is that we may arrive at 
expressions which ostensibly represent the integrations 
of certain functions but which are nevertheless false 
and unreal because the functions integrated are not 
really differential coefficients. Such a misrepresenta- 
tion of the truth, even though it be caused merely by 
the author's slipshod way of expressing himself, 
cannot very readily be overlooked in a work of a 
mathematical nature. The truth is that while all 
expressions can be differentiated, it is possible to 
integrate only a comparatively small number. If, 
however, we can integrate a given expression, the 
result is real and can be used in any way we desire, 
for the very fact that it is possible to integrate the 
expression implies, and, indeed, proves that it is 4 
differential coefficient. 

Mr. Beck has attempted an extremely difficult 
task. That he has not always succeeded in achieving 
his object is not to be wondered at. Rather should 
we praise him for the courage of his venture and 
acknowledge that in many cases he has shown the 
realities of mathematics and that, for those who are 
not naturally mathematically minded, he has provided 
a book which may awaken them to the inward 
meaning of numbers. 
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From a remark made by the chairman of the Great 
Southern and Western Railway, it seems that the reason 
the operation of the Carrigan award has been postponed 
for six months is that the Free State Government con 
sidered that the closing down of the railways, as a con- 
sequence of the threatened strike, in the present state of 

would be a contingency it could not contemplate. 
The result is that the company will have to draw on its 
share of the compepsation under the Act of 1921 for nearly 
£70,000 to carry it over the six months, 
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British and American Locomotive 
Design and Practice. 


As recorded elsewhere in this issue, avery important 
and practical paper bearing on locomotive design and 
construction was presented before the Institution of 
Mechanical Engineers last Friday evening by Lieut.- 
Col. Kitson Clark, on behalf of the author, Mr. P. C. 
Dewhurst, locomotive, carriage and wagon super- 
intendent of the Jamaica Government Railways. 
The paper extended to nearly fifty pages of the 
Institution’s “ Proceedings,” and is therefore too 
long to reprint in fall. In view, however, of its great 
practical interest we have prepared the following 
lengthy summary of it. It will be understood, of 
course, that the opinions expressed and the comments 
made are in all cases the author's. 





Methods of Designing.—The American system under 
which the builders are left to carry out the detailed 
design, general instructions alone being given them, 
leads to unnecessary variation in parts that ought 
to be standardised and interchangeable. On the 
other hand, in recently developed countries, engines 
of American design are popular because of their being 
fitted with compensating gear in the spring rigging, 
of the very rigid support given by the horn-blocks 
associated with bar frames, of the adequate bearing 
area in the axle-boxes, of the use of flangeless wheels, 
and because of the generous allowance of boiler power. 

Boiler Power.—American practice provides a larger 
proportional boiler capacity for a given cylinder 
volume than does British. The American is the better 
policy, for ours leads to the boiler being overtaxed 
when heavy loads are met, and, in addition, results 
in the engine being over-proportioned for the average 
power exerted. 

Dome Position.—The British practice of placing the 
dome at about the centre of the boiler barrel is prefer- 
able to the American of placing it on the last ring 
next the fire-box, because it removes the point of 
collection farther away from the point of greatest 
ebullition and therefore gives the drier steam. In 
addition, the forward position enables a higher water 
level to be carried at the start of a severe climb than 
is possible with the rearward position if priming is to 
be avoided. 

Three and Four-cylinder Engines.—When increased 
power is required modern British practice, as a result 
of the loading gauge restrictions, tends towards the 
adoption of three or four cylinders. Jn America, in 
the same circumstances, a Mallet or other special type 
American designers do not consider the 
increased evenness of turning moment obtained from 
three or four cylinders as worth the extra complica- 
tions. Only a few isolated three-cylinder simple or 
compound engines have been tried in America. A 
few four-cylinder balanced simple engines have been 
built recently, but the practice has not extended. 
The three-cylinder type is considered worthy of fresh 
trial. 

Tank Engines.—Comparatively little use is made of 
tank engines in America—elsewhere than in works— 
even the 0-6-0 and 0-80 standard shunting 
(“ switching”) engines being provided with tenders. 
The British practice of using specially designed tank 
engines for shunting and short trips is considered 
more advanced. 

Outside Cylinders.—Outside cylinders have always 
been standard in America, and in this country, after 
an inside cylinder reign of many years, the same prac- 
tice is now becoming adopted. The advantages of 
outside cylinders, such as the absence of crank axles 
and the easy inspection, repair and oiling of the 
machinery, are very real, and except for certain 
medium-power fast engines in which inside cylinders 
give slightly steadier running and reduce the radiation 
losses, outside cylinders are entirely to be preferred. 

Main Frames.—The British plate frame has a 
certain amount of elasticity laterally, which fact is 
advantageous to the engine when on a curve. This 
elasticity, especially if the coupling rods are of a very 
rigid section, may, however, cause the axle-boxes to 
overheat. The American bar frame permits the use 
ot very simple shoes and wedges for the horn-blocks, 
allows the springs, compensating beams, &c., under 
the fire-box to be placed in the frame spaces, facilitates 
the use of overhung springs and enables the fire-box 
to be widened even to the extent of overlapping the 
wheels beneath it without materially raisi the 
centre line of the boiler. On the other hand, the bar 
lrame is very weak in a vertical direction, particularly 
at the single top rail over the horn-blocks. In 
addition it has excessive lateral rigidity, restricts the 
size of fir®-box that may be placed between the 
Trames, and is usually weak at the front end section. 

Horns.—The general width of axle-box. vertical 
wearing surface is less with bar frames than with 
plate frames, but this disadvantage is more than made 
good by the ease with which the bar frame system 
permits wear to be taken up without disturbing any 
driven bolts or even without removing the wheels 
‘rom under the engine. The shoe and wedge system 
of the bar frame is undoubtedly an important point 
'n its favour. The British pattern of wedge is liable 


Is used. 


to develop considerable lateral displacement on lines 
with severe curvatures, whereas the American pro- 
vides @ good support against side thrust from the 


Azle-boxes and Journals.—The British axle-box 
brass is usually square backed and is bedded into the 
crown of the box. The American brass has a semi- 
cireular crown and is inserted into the box sideways 
under pressure. It is, in addition, usually made 
without anti-friction insets and is fitted with a large 
brass side liner on the face next the wheel, whereas in 
British practice the brasses are usually lined and 
take the side thrust—in both directions—from collars 
on the axle which abut against the radiused edge of 
the brass. The American system is regarded as being 
the better, both in principle and practice. 

Compensating Gear.—The use of compensating 
arrangements in the spring rigging of American 
engines has undoubtedly influenced the adoption of 
such engines for new and difficult tracks. Similar 
results could be obtained with British plate frames, 
for compensation is not necessarily a corollary of the 
bar frame. The advantages of compensation are such 
as to make its adoption desirable in all engines except 
those having few axles and designed for very high 
8 , 
Bogies and Bogie Frames.—The British type of 
bogie centre is considered superior to the American, in 
that it secures a better control, although it is to be 
noted that the longer wheel base of the average 
American locomotive reduces the tendency to “‘ hunt” 
on straight tracks. The British type of bogie struc- 
ture is also held to be superior to the American. The 
American bar framing for bogies places the longi- 
tudinal rigidity too far above the axle centres and is 
apt to be over-stressed in the top rail. Further, the 
cross staying is at too high a level, while the wearing 
surface for the axle-boxes is too small. 

Pony Trucks and Radial Azle-bores.—In America 
radial axle-boxes are rarely used, whereas pony trucks 
are probably commoner than bogies. The two- 
wheeled truck, it is considered, is not the equal of a 
bogie on severely curved lines, for in practice it throws 
much of the work of curving the engine on to the pair 
of flanges next after the truck. It is therefore impos- 
sible to place a flangeless wheel next after a pony truck, 
so that a longer rigid wheel base is required with a 
pony truck than with a bogie. Express and passenger 
engines in America are no longer being built with 
two-wheeled leading trucks, the 2-6—2 and 2-8-2 types 
having been displaced by the 4-6-2 and 4-8-2 types. 

Boiler Construction and Materials.—While acid steel 
is nearly always used in Great Britain for the barrel 
and fire-box shell plates, basic steel is permitted and 
is extensively used in America. Acid steel is con- 
sidered the more suitable on the ground that basic 
steel is held to pit and corrode more readily. The 
greatest difference in the boiler practice of the two 
countries is the use of steel for the fire-boxes in 
America and copper in Britain. The copper fire-box 
is regarded as more trustworthy and more readily 
repairable and maintained, Steel fire-boxes, how- 
ever, can be quite successfully used under the most 
arduous service conditions, and in the matter of 
facility of repairs the advance made in electric weld- 
ing leaves nothing to choose between the two mate- 
rials. In American boilers all forms of crown bars 
have been eliminated in favour of direct stays, while 
Belpaire fire-boxes are comparatively scarce, whereas 
in this country they are very popular. The wagon-top 
type of boiler has not been found necessary on British 
engines except in the present standard Great Western 
“coned "’ boiler. In America steel or charcoal iron 
tubes are universally used, whereas here brass or 
copper is still employed. The high coefficient of 
expansion of copper relatively to steel results in the 
tube plates being far more severely stressed by dis- 
tortion with copper tubes than with steel. No diffi- 
culty has been observed in keeping steel tubes tight 
in copper boxes. It is too early to pronounce judgment 
on the recent American practice of welding fire-boxes 
instead of forming them with riveted lap joints. 
Evidence, however, suggests that, whereas over- 
heating of the crown plate of a riveted box produces 
sagging of the roof, in a box with a welded seam in 
the crown it will probably result in a disastrous 
explosion. 

Expansion Brackets.—The British type is simple 
and effective, the American somewhat crude. If the 
fire-box extends over the frames the American prac- 
tice is to support it by means of thin plates fixed to 
cross stays and to the front and rear of the foundation 
ring. These plates are considered to provide a simple 
and inexpensive method of holding the boiler down, 
but it is held that the weight of the boiler should be 
taken by a definite sliding connection. 

Circulating Tubes and Brick Arches.—Brick arches 
were comparatively little used in America until 
recently, when circulating tubes were re-introduced. 
These tubes are about. 3in. diameter and extend from 
the lower part of the front water leg to the upper part 
of the back leg. They are intended to promote circu- 
lation and to support the brick arch. They require 
careful watching and frequent cleaning to remove 
scale. 

Fusible Plugs.—Fusible plugs are omitted from the 
majority of Canadian and American engines, on the 
grounds that (1) they sometimes leak when there 
has been no shortage of water, (2) they sometimes 
fail to act when the water is short because of the 
accumulation of scale on the water end, and (3) the 
comparatively small hole they provide is insufficient 
to be effective in the large boilers now used. It is 





axles-boxes, 





considered that these objections can be overcome by 





the design, construction and frequent renewal of the 
plugs, and that fusible plugs ought not to be dis- 
carded. 

Fire Holes.—The American practice of flanging the 
outer and inner plates towards each other and riveting 
them with a lap joint is regarded as open to objection 
on the ground of the difficulty it imposes in the way 
of effecting repairs. This objection is now of less 
moment as a result of the adoption of electric welding 
instead of riveting, but even so, the well-known 
“* Webb ” pattern of fire hole is held to be superior. 

Fire-doors and Deflectors.—Deflectors are not 
generally used in America, for the reason that with 
the large fire-boxes in vogue they interfere too much 
with the distribution of the fuel on to the grate. The 
old swing type of fire-door held sway on most 
American lines until the automatic form was intro- 
duced. This type remains open only so long as the 
fireman’s foot is on the trigger and allows little cold 
air to enter. Mechanical stokers, essential in many 
American engines, are not likely to be required in 
British practice with ordinary fuel, nor even for the 
largest boilers likely to be designed for the British 
loading gauges. 

Fire-grates.—The American fire-grate, with its 
rocking and dumping sections and its relatively small 
air spaces, is a result of the quality of fuel used, a 
bituminous coal liable to clinker and generally of small 
size and heavily watered. Drop plates might be of 
advantage on some of the relatively long grates in 
British engines. 

Ash-pans.—American ash-pans are generally more 
complicated than, and not so well constructed as, 
British ash-pans. In most large American engines 
difficulty is experienced in providing sufficient air 
inlet area, and this fact has led to the provision of 
openings that cannot, when required, be completely 
closed by the engineman. Much fuel is consequently 
wasted when steam is not required. 

Flexible Fire-bor Stays.—In modern American 
engines many flexible stay bolts are used, in which 
the flexibility is provided in the attachment to the 
outer shell. The expansion between the outer and 
inner fire-box plates is greater if the inner are of copper 
than if they are of steel, but the large size of the 
American boxes, combined with the reduced ductility 
of steel relatively to copper, makes the provision of 
flexible stays very necessary. 

Domes.—Domes are similar in both countries, 
except that in America they are much larger, a 
feature in favour of obtaining dry steam and of 
facilitating inspection of the regulator valve. 

Lagging, Cleading, &c.—-The lagging practice in 
both countries is similar, but American cleading is 
inferior in the matter of the number and effectiveness 
of the securing clips and fastenings. 

Regulators.—The still largely used British type of 
regulator comprising a sliding ported valve with a 
pilot valve and a sector handle is considered inferior 
to the American double-beat circular valve operated 
by a pull-out lever. The American valve is easier 
to keep tight and closes automatically if the geer 
should fail. The pull-out handle is prefered to the 
sector handle, in that it can be conveniently operated 
without the driver's removing his other hand from the 
brake handle or his eyes from the line ahead. 

Internal Main Steam Pipes.—The British practice 
of using a copper pipe with brass sleeves brazed at the 
ends is preferred to the American method of using a 
steel tube with cast iron or cast steel sleeves 
riveted on, the grounds of the preference being the 
increased resistance to corrosion. The use of a good 
steel pipe with properly secured bronze end pieces 
is stated to make a good job. 

Superheaters.—The only difference between the 
American Schmidt superheater and the Schmidt 
superheater as used in this country lies in the method 
employed to connect the units to the header. In 
British practice the joint is in the form of a ring with 
asbestos packing. In America the ends of the tubes 
are coned and are pulled into the conical seats in the 
header by means of a yoke bearing against spherical 
shoulders on the tubes. The American method is 
held in high esteem. On lines with severe up and 

down gradients dampers working with the opening 
and closing of the regulator are regarded as essential 
for the purpose of stopping the draught through the 
flues when steam is shut off. 

Smoke-boxes.—British and American smoke-boxes 
differ by reason of the simplicity of the interior of the 
former and the complexity of the internal arrange- 
ments of the latter. The elaborate deflectors, dia- 
phragm plates, dead plates and spark arresters in 
the American smoke-box are consequential upon the 
small soft nature of the coal generally burned. While 
British practice is satisfactory so far as conditions 
in this country are concerned, it is undoubtedly 
necessary to provide smoke-boxes on the American 
system for colonial or tropical countries where fires of 
enormous extent are readily started. American smoke- 
box fronts are in contradistinction to British practice, 
always made readily detachable and are frequently 
formed of cast iron. The ratio of the diameter of the 
door to the diameter of the front is, moreover, always 
very much smaller than in British practice. The 
smaller door is advantageous, in that it is less liable 
to warping and burning away, although it interferes 
with the cleaning of the tubes from the smoke-box 
end and entails the use of compressed air or steam 





cleaners inserted through the fire-box. 
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Blast Pipes.—Single orifice blast pipes reaching no 
higher than the centre of the tube area are now esta- 
blished in American as in British practice. Petticoat 
pipes are, however, rarely used nor are adjustable 
orifices in favour. 

Smoke-box Steam Pipes.—Cast iron pipes are 
universally used in America with ground ring joints. 
The joints are very effective and might well be used 
with copper pipes. The extra thickness of the cast 
iron pipes sometimes makes it difficult to withdraw 
or expand certain of the tubes. 

Smoke-box Fastening.—The saddle type of smoke- 
box is preferred to the old square set British pattern, 
both for plate and bar framing, on the ground that it 
provides a more substantial fastening, is simpler to 
make and is more easily kept air-tight. 

Cabs.—Wooden cabs have been abandoned in 
America in favour of steel, as in this country. It is 
considered essential that cabs should be as roomy as 
possible, and that they should extend the full width of 
the footplate, so as to permit access to the running 
plate through doors on each side without requiring 
the driver to go round the side of the cab. 

Boiler Mountings in Cab.—The American method 
of attaching the boiler mountings on the fire-box 
back is regarded as weak, while the general use of 
serew cocks instead of plug cocks, resulting in some 
time being taken to shut off, is another poor feature. 
On the other hand, approval is expressed of the 
American system of using a “ steam turret,” a brass 
casting on top of the fire-box within the cab connected 
to the dome by a large pipe and supplying steam to 
all steam fittings. It permits the ready addition of 
other fittings at any time and eliminates all other 
steam joints on the boiler. 

Injectors—The American self-acting re-starting 
injector of the lifting type with its pull-out operating 
handle is strongly preferred to the British screw-cock 
pattern, for the reasons that it “ catches” the water 
better, gives a greater control over the rate of feed to 
the boiler, operates over a longer range of tempera- 
ture in the water dealt with, and is less liable to 
become choked up. 

Safety Valves.—Whilst the Ramsbottom valve is 
undoubtedly the safest as regards unauthorised inter- 
ference with its adjustment, and the most convenient 
from the point of view of providing facility for the 
engineman to prove its action under steam, the 
directly loaded ‘* pop” type used in America has the 
advantage that it can easily be adjusted with accuracy 
under steam by the repair staff. In addition it shows 
a reduced margin between the pressure at which 
blowing off begins, the maximum and the shut-down 
pressure. British practice places the safety valve 
over the fire-box at the point of maximum ebullition, 
and is better in this respect than the American, which 
places it on the dome, even although the dome in 
American engines is placed much farther back than 
it is in British engines. 

Piping.—American pipe work is frequently badly 
carried out, the clips being insecure and the pipes in 
two engines of the same design not always being found 
in the same position. 

Joints.—In American practice the joints of domes 
and similar large attachments are made with soft 
copper rings. Regulator stuffing-boxes and the like 
are formed with a spherically ground face which 
bears directly against a ground spherical seating in 
the boiler plate. The steam pipe joint in the smoke- 
box is made by means of a loose ring inte 
between the two flanges and formed with a plain 
ground face on one side and a spherically ground face 
on the other, the pipe ends being plain and spherically 
ground to match. All these forms of joint are con- 
sidered superior to the common asbestos or copper 
asbestos flat-faced joints found in British practice. * 

Reversing Gear.—Steam reversing gear is nearly 
always now fitted on American engines of any size. 
Until fairly recently, however, the old-fashioned hand 
lever was in extensive use, while screw reversing gear 
was not very common. The lever is still retained in 
some fairly heavy American engines and in most 
British goods engines, although it is known that on 
engines so equipped the drivers do not follow and take 
advantage of the «variations of gradient, with the 
result that much coal is wasted. A combined screw 
and lever gear might be advantageously used in some 
engines. The usual American method of balancing 
the reversing shaft is to use springs, but save where 
lightness is a consideration, it seems preferable to 
employ weights as in British practice. The reach rod 
from the reversing gear to the reversing shaft is, in 
America, often of tubing with forked ends screwed on. 
Such rods are cheaper, lighter, stiffer, and more 
readily adjusted for minor alterations in length than 
those commonly used in this country. 

Valve Gear, Motions.—Walschaerts valve gear is 
now practically universally adopted in the United 
States, although long after outside cylinders had 
become extensively used inside valve gear with rock- 
ing levers was extensively employed. At one time 
solid excentric sheaves cast on to the axle or bored 
and fitted to it before the wheels were applied were 
prominently met with in American engines, although 
they had been tried and discarded by the Midland 
Railway in the ‘eighties. Nothing can be said in their 
favour, for they eventually become slack, cannot be 
satisfactorily repaired and have to be removed and 
replaced by sheaves of the usual pattern. The link 
motion formerly used on American engines was 





frequently complicated, the rods were nearly ‘always 
bent, and the pins were of much smaller diameter 
than is usual in British practice. 

Distribution Valves.—The practice of the two coun- 
tries with respect to piston valves is substantially 
identical, except that in America it is customary, 
with good results, to combine the valve spindle guides 
in one casting with the steam chest covers. In former 
times the American system of using large balanced 
slide valves of cast iron contrasted favourably with 
the British practice of employing small shallow 
unbalanced valves of bronze. 

Pistons.—_In America attention is now being given 
to the use of rolled and cast steel pistons with a view 
to reducing weight. Piston tail rods are not commonly 
used, and where they are employed they are asso- 
ciated with pistons of 27in. and upwards in diameter, 
whereas in this country they are applied to pistons 
over 19in. or 19}in. diameter. A good feature in 
American practice is the use of piston-rods of sufficient 
length to permit the withdrawal of the piston from 
the cylinder far enough for the renewal of the rings 
without breaking the crosshead joint. Poor features 
are the riveting over of the thread at the nut end of 
the rod and the use of tapered ends of considerably 
less diameter than the plain part of the rod. 

Crossheads and Slide Bars.—Little difference is to 
be found in the practice of the two countries with 
respect to these details. The “ Laird’ arrangement 
with two bars above the piston-rod is sometimes used 
in both countries, and is a very good type for new and 
loose tracks. 

Connecting-rods.—Practice with respect to the 
small ends of connecting-rods is similar. For the big 
ends the old “strap” type is generally favoured in 
America, whereas in this country open-end or closed- 
end rods are now generally used on outside cylinder 
engines. The strap type suffers from the disadvan- 
tage that a large mass of metal is concentrated in an 
unfavourable position. 

Coupling Rods, Crank Pins and Bushes.—-American 
coupling rod pins, knuckle joint points and the 
sections of the rods themselves are usually greater in 
the vertical dimensions and less in the horizontal 
than they are in this country. As a result the size of 
cylinders that can be used to drive outside the 
coupling rods is increased, while the lateral flexibility 
of the rods is made greater, a point of importance on 
severely curved lines. The method of fastening 
coupling-rod bushes consists in America of using either 
a set screw inserted from beneath or a combined 
oil cup and set screw inserted from above. In this 
country a key on the side is commonly employed. 
The British method is regarded as the only one suited 
for heavy duty. The American methods, particularly 
the second named, give trouble by the working loose 
of the screw. 

Wheels and Tires.—Cast steel wheel centres are 
generally employed in both countries, except for some 
goods and shunting engines, for which cast iron is 
used. Cast iron, it is noted, lingered in American 
practice long after cast steel came into favour here. 
American tires are provided with a small lip on the 
outside and are secured by shrinkage alone. The 
shrinkage allowance is about 50 per cent. greater 
than in British practice. Mansell and similar types 
of security rings have been used on some recent 
American passenger engines. Experience shows that 
broken tires generally fracture through the holes of 
the set screw fastening, thus indicating the desirability 
of dispensing with such set screws. 

Lubrication.—American railways use an oil of 
heavier body than British and apply it in the axle- 
boxes by means of saturated “elastic packing ’’— 
cotton and wool waste with a little horsehair saturated 
and strained. Slide bars, motions, &c., are lubricated 
as in British practice, exceptsthat the oil supply is 
controlled by needle valves instead of trimmings. 
Much use is now being made of grease in place of oil. 
Lubricators of the “‘ Furness” type, coming auto- 
matically into action when the engine is drifting, are 
not used in America, for the practice there is to run 
down hill with the throttle or a special valve for the 
purpose just open enough to supply steam for lubri- 
cation. The elastic packing system is stated to require 
more attention and to result in more hot boxes than 
the British system, but it is characterised as 
economical. 

Sand Boxes and Sanding Gear.—The outstanding 
differences in the practices of the two countries are 
in the position of the sand box and the use of steam 
as compated with compressed air. The American 
method of carrying the sand in a box on top of the 
boiler is intended to keep the sand dry. It is, how- 
ever, sometimes conducive to the sweating and pack- 
ing of the sand, makes it difficult for the fireman to 
remove any temporary obstruction in the flow, and 
incurs the risk of sand getting into the motion when 
the box is being filled. Steam sanding is held to have 
the advantage of cleaning the rails. With compressed 
air sanding, however, greater liberty is permitted in 
arranging the run of the pipes. 

Brake Gear.—No discussion is attempted of the 
question of air versue vacuum brakes, minor details 
connected with the brake gear alone being considered. 
In America the brake blocks are nearly always placed 
at the backs of the wheels. If placed in front they 
add the pull on the blocks to the weight of the engine 
and affect the springs unfavourably. The best 





position for the brake cylinder is considered to be 








that generally adopted for it in the United States, 

y, between the frames under the front ring of 
the boiler. In that position a very straightforward 
arrangement of the levers ard rods is possible and 
there is no danger of the piston leathers perishing 
quickly as there is if the cylinders are placed towards 
the rear within reach of the heat of the fire-box. The 
trouble taken in America to equalise the brake year 
for wear is regarded as of doubtful necessity. 

Couplings and Draw Gear.—Central automatic 
couplers as used in America are considered superior 
to the old British system comprising hooks, links, 
draw-bars and side buffers, on the ground that side 
buffers increase the resistance of trains rounding shar) 
corners, while the links and hooks are not sufficient], 
strong for American and some colonial needs. Auto. 
matic couplers, however, are inferior to the British 
screw coupling, in that they always possess a certain 
amount of play, which in certain circumstances may 
result in the train being appreciably jerked when 
starting. The usual methods adopted in America 
for coupling engines and tenders together are open to 
criticism, in that in many cases no spring arrange 
ment is fitted, so that an allowance of slack has to be 
made when on the straight, with consequent jerking 
and stress on the draw gear. 

Tenders.—The British tender is constructed after 
the manner of a locomotive as regards its main frames, 
axle-boxes, &c. The American tender, on the other 
hand, is built in the style of a wagon, with frames of 
steel channels and bogie trucks of the wagon type. 
The American tender usually lasts about fifteen years, 
whereas a British tender has a life of about forty years 
and often survives its original engine. The com- 
monest type of American tender tank is the U-shaped 
pattern and is inferior to the British type with a 
sloping water bottom, on the grounds that it is not 
fundamentally self-trimming and requires the fireman 
to stoop to shovel from the bottom of the coal. In 
America hardly any use is made of the water trough 
pick-up syster:. 

Chilled Cast Iron Wheels.—Chilled cast iron wheels 
combining wheel and tire in one unit are not now used 
on engines, but only on wagons. Although less 
reliable than any other form of wheel, their cheapness 
and simplicity justify their use in many countries. 
Condemned wheels can be satisfactorily used in the 
foundry for re-casting purposes. With 15 per cent. 
of pig added they have been successfully employed 
for casting cylinders, spoked wheels, &c. 

Coal Consumption.—Three British engines of the 
4-8-0 type were tested against two American engines 
of the same type on identical services on a hilly section 
of the Jamaica Government Railways. The British 
engines showed an average coal consumption of 72 |b. 
per engine mile, while the American gave 76 lb. The 
British engines were subsequently rebuilt with boilers 
of 50 per cent. larger size. With greater loads than 
in the previous tests they showed an average coal 
consumption of 81 Ib. per mile. The American engines 
under the same conditions gave 91 lb. per mile. These 
figures incidentally show the advantage to be derived 
from a large boiler, for the increase in the British 
engine consumption with the increased load was less 
than that in the consumption of the American engines. 





[he Formal Opening of Waterloo 
Station. 


Ir was in 1839 that the London and Southampton Rail 
way Company changed its name to the London and South 
Western Railway. Its first terminus in London was at 
Nine Elms, whence the line to Woking was opened in 
May, 1838. On June 30th, 1848, it was proposed to open 
an extension of this line to the “* Waterloo Bridge Station.” 
The section was inspected by Captain Laffan on behalf 
of the Board of Trade on the 28th and again on the 29th. 
but he refused to approve it, on the ground that the roads 
were very roughly laid and without ballast. The com 
pany made a strong protest against the postponement, but 
it had to make the deficiencies good, and on July 6th and 
7th Captain Simmons made an inspection, and the line 
was then passed and opened on July 11th, 1848. The 
Waterloo Station had at that time four platforms. 

In 1860 the station was extended on the north side in 
order to deal better with the Windsor traffic, and the 
number of platform lines was increased to eleven, whicl 
were all available for arrival and departure traffic. In 1867 
the first ‘‘ A’ signal-box at Waterloo was opened, and in 
1874 it was replaced by a larger one. At that time the 
average number of loaded and empty trains and light 
engines was 390 a day. In 1878 the South Station, with two 
additional platforms, was opened and in 1885 the North 
Station was enlarged by five additional platforms, and the 
“A” box then contained 209 levers. By this time the 
average number of trains and light engines daify was 651, 
of which 460 were passenger trains; whilst in 1890 the 
number was increased to 700 a day. The record of some 
of the busier days of 1891 was as follows :—Easter Monday, 
811; Friday, July 10th, 809; Saturday, July 11th, 357 ; 
Saturday, July 18th, 849; and Saturday, August Ist, 825 
It was in 1892 that the re-signalling of Waterloo Station 
was completed, the work of disconnecting, re-connecting, 
and coupling up the additional signalling at the ‘“* A’ box 
oceupying from May Ist to 22nd. The new locking frame 
contained 236 levers, which, by the use of selecting arrang¢- 
ments, did the work of 350 levers. 

In 1899 the railway company obtained parliamentary 
powers to enlarge and reform the station, converting the 
three separate stations, each with its own approach and 
booking-office, which then existed, into one. The lay-out 
of the station yard, fifteen platforms and six running lines 
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outside the station about this date is seen in one of our 
illustrations. | 
Outside the station there are now eight running roads, | 
which, taken from south to north, are in the following | 
order :—Down main local, down main through, down 
Windsor local, down Windsor through, up through relief, 
up through, up local, and up Windsor. Theré are twenty- 


the up through relief to Nos. 1 to 6 inclusive; from the 


are from 531ft. to 615ft. in length. 
length of the platform are under the roof. 
is less than 30ft. in width, and some are 39ft. wide. 


provided. 























PLAN OF WATERLOO STATION AS IT WAS IN 1900 


up through to Nos. 4 to 16 inclusive ; from the up local 
to Nos. 7 to 16 inclusive; and from the up Windsor to 
Nos. 13 to 21 inclusive. To the down main local from 
Nos, 1 to 10 inclusive ; to the down main through from 
Nos. 4 to 10 inclusive ; to the down Windsor local from 
Nos. 7 to 16 inclusive ; and to the down Windsor through 
from Nos. 13 to 21 inclusive. Nos. 1 to 15 platforms vary 
from 610ft, to 860ft. in length and Nos. 16 to 21 platforms 





Standing for empty cabs is given between Nos. 11 and 
12 platform lines, the approach being by an incline from a 
road under the station and entering off York-road. Cabs, 
when loaded, pass out by the cab exit into the station 
approach and thence into either York-road or Lower 
Marsh. Vehicles with passengers leaving by train come to 
the station by either the York-road entrance or that from 
Lower Marsh, and unload under cover at the booking hall 


About 500ft. of the 
No platform 
It 
will be noticed that there are no crossover roads near the 
buffer stops, so that the whole length is available for stand- 
ing purposes. Mention of buffer stops leads to the observa- 
tion that the station is entered on a falling gradient and 
one platform roads, which are served as follows :—-From | Ransome and Rapier’s hydraulic buffer stops are therefore 


| illustrations have been prepared. 


in the north-east corner of the station. Foot passengers 
may enter and leave by the memorial arch near the York- 
road gateway or by a low-level entrance in the Waterloo- 
road, which is connected with two stairways in the con- 


| course. The concourse is about 75ft. wide and gives access 
| to every platform. Under the station, and having access 


by steps to each platform, is a passenger subway, which 
also provides the quickest means of communication with 
the Waterloo and City and the Baker-street and Waterloo 
Railways. Parallel with this subway, but at a lower level, 
is a luggage subway, which is connected to the platforms 
by a lift for each platform. An escalator has been provided 
between the concourse and the Waterloo and City Station. 

The ridge and furrow roof consists of four bays of 120ft. 
span each and one of 80ft. span carried on rows of columns 
a* 60ft. centres. The columns are 36ft. 6in. in length. 
The steel work for the roof was supplied by Head, Wright- 
son and Co., and the roof is provided with the “ Invincible” 
glazing of W. E. Rendle and Co. 

The booking-office, cloak room, refreshment room, tele- 
graph office, waiting rooms, gentlemen’ Javatory, &c., 
torm the eastern boundary of the station, and above are 
the offices of the railway company. 

It should be remarked in conclusion that the extensive 


| service of electric trains now running into and out of 


Waterloo was opened in 1915, and that the number of 
passenger trains using the station, i.e., entering and depart- 
ing, is over 1200 a day. The main part of the design of 
the station and the commencement of the work was under- 
taken by Mr. J. W. Jacomb-Hood, the company’s chief 
engineer until his death in 1913. It has been finished by 


| Mr. A. W. Szlumper, the present chief engineer, who has 


been good enough to lend us the — from which our 

resident engineer 
for both engineers was Mr. R. D. Hawes, the new works 
assistant. The general contractors were Perry and Co. 
(Bow), Limited, and it may be observed that at the recent 
annual meeting of the railway company the chairman said : 
“It is a matter of very great regret that Sir Herbert 
Bartlett died last autumn and is unable to be with us to-day 
or to see the completion of the great work which he, as 
head of the firm of our contractors, has carried out in the 
face of very great difficulties.’’ On Tuesday afternoon last 
her Majesty the Queen formally declared this enlarged 
station open and unveiled the memorial to those servants 
of the company who gave their lives in the Great War. 








At the North Central Station of the Bureau of Mines 
at Minneapolis, Minn., a study is being made, in co- 
operation with the Minnesota State Mining Experiment 
Station, of the churn drills used by the Mesabi Iron Com- 
pany, for determining the most efficient shape, composition 
and heat treatment. The drills are being heat-treated at 
the Bureau station and returned for service in the field, 
where accurate data of performance are recorded for 
study. 
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Electric Cap-Lamp for Miners, 


THE age of the cap lamp for miners is by no means 
new. he advantages of fixing the lamp to the miner’s 
head are obvious, but hitherto there have been certain 
drawbacks to this mode of illumination which Oldham | 
and Son, Limited, of Denton, Manchester, now claim to 
have overcome in their latest design. The Oldham cap- | 
lamp, which is illustrated in Figs. 1 and 3, is, we believe, | 
the first of its type to be approved by the Secretary for | 
Mines on the recommendation of the Miners’ Safety Lamp 

















FIG. 1—COMPLETE LAMP EQUIPMENT AND BATTERY’ 


Committee, after having passed severe tests at Eskmeals 
Experimental Station. 
which is 5 lb. 12 oz., includes an accumulator of a capacity | 
eapable of supplying a 2} candle lamp with current for | 
a period of about ten hours. It is contained in a metal 
case, which is secured .o a belt for attachment to the | 
miner’s body. The case measures 6in. high by 5in. long | 
and Ijin. wide. From the case a cable is connected to | 
the bulb terminals through a specially designed supporting | 
elbow, made in one piece with the outer case of the cap | 
fitting, the latter weighing complete about 8 oz. A strong | 
supporting spring through which the cable is carried is’ 


| protector for the inner reflector, which contains several 


| to the outer case, and is fitted with a lead rivet lock. By 


reflector designed to carry a two-volt lamp bulb and the connections for the cable, and also two contact discs i 
electrical connections. The reflector part of the lamp | making connection with the accumulator plunger ter. 
forms the actual lamp, the outer case being merely a| minals. With the exception of the faces of the accumulator 
| contact discs, all connections inside the containing Case 
im t improvements, complicated arrangement of | are embedded in the ebonite block and protected from 
contacts being eliminated. The design of the cap fitting | acid fumes. 
permits of the rapid removal or replacement of any part| The lamp is fitted with a single-pole screw-down rotary 
without removing any screws, or using small special | switch, by which the light may be conveniently controlled 
keys which are likely to get lost. The lamp glass is | by the wearer. The switch is situated on the lid of the 
securely held in position by a lense ring, which screws on 


er ad unscrewing the lense ring, the whole of the interior 
of the cap fitting can be withdrawn for inspection. The 
two leads of the conducting cable are separately covered 
with cotton and tough rubber, and then embedded in a | 
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FIG. 3—MINER WITH LAMP EQUIPMENT FITTED 


| thick outer covering of hard cab tire rubber—a robust 
| form of construction, which, together with the reinforcing 
| springs at either end, should ensure that no internal 


The equipment, the weight of | breakage of the leads can occur. 


The accumulators—one of which is shown in the lower 
view in Fig. 1—are of special design and construction, 
both as regards the case and the plates. The latter are 
of the staggered grid cage pattern, with a continuous sheet 
of active material interlocked between the grids on each 
side. 
lead connecting bar or lug, so that the plates and lug are 
in one piece. While this method is expensive, its advan- 
tages will be appreciated. The electrolyte may be either 
of solid or liquid acid, as preferred. It is claimed 




















FIG. 2—COMPONENT 


fitted_to this elbow, and supporting springs are also pro- 
vided to strengthen the cable against damage by bending 
where it enters the accumulator case, while a clamp nut 
is provided at the lamp end of the cable to prevent any 
stress, due to tension on the cable, being imparted to the 
reflector or contacts. These arrangements are clearly 
shown in the dismembered view of the lamp—Fig. 2. 
A feature of the lamp is that it diffuses the light through 
an inclusive angle of 130 deg., so that no unilluminated 
places can come within the vision of the miner, in what- 
ever direction the eyes or head may be turned. 

} The cap fitting, which is strongly made, has an outer case 
made of an aluminium casting of semi-spherical shape. 
Fitting closely within the outer case is an aluminium 


PARTS OF LAMP 


that the liquid acid cells, owing to their special 
design, are positively unspillable. They are constructed 
on the well known lines of the unspillable ink- 
pot. The battery plates are arranged in celluloid 
boxes fitted with patented combined spring plunger 
terminals and grease cups. The celluloid box fits within a 
steel containing case, which is provided with a hinged lid 
that is automatically locked when closed. This lock, 
which is of heavy pattern, can only be released magnetically 
and its use effectually prevents any unauthorised person 
from opening the accumulator case. If desired, a lead 
rivet. lock can be supplied in place of the magnetic lock. 
The lid of the case containing the accumulator accom- 
modates an ebonite block which carries the terminal 


The plates are fused or lead-burned solid with the | 
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FIG. 4—SCREW-DOWN SWITCH 
containing case, from which it is entirely insulated, and 
is provided with nickel spring contacts, so that it may not 
te affected by vibration, definite continuous contact 1 
ensured when the switch is closed. 
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Hardness of Pitches and Bitumens. 


Aw ingenious machine for comparing the relativ: 
| hardness of pitches, bitumens, &c., has recently been put 
| upon the market by Hutchinson’s Testing Apparatus, 
| Limited, of 21, Great Peter-street, Westminster, S.W. |. 

The apparatus, which is the joint invention of Mr. B. J 
| Hall and Mr. T. G. Marriott, and is known by the name 
of the Hall-Marriott “‘ Automatic Penetrometer,”’ is illus 
trated in the accompanying engravings. It has been 
——- designed to obviate the inclusion of the human 
element in making tests for the determination of th: 
consistency of the plastic substances which are now <o 
| much used in road construction. 

| The principle on which the apparatus works is simp; 


| . 
_ Apparatus for Comparing the 
| 
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THE HALL-MARRIOTT AUTOMATIC PENETROMETER 


that a steel point of known area, under the influence o! 4 
known weight, is allowed to bear for a predetermined time 
on the surface of the material under test, and the amount 
of penetration, as registered by a pointer on a dial, is a 
measure of the hardness of the substance. It is necessary, 
of course, that in all comparative tests the materials should 
be at the same temperature. The principle may be 
simple enough, but it was not so easy to put into practice, 
one of the chief difficulties being so to arrange matters 
that the pressure should be applied in each case for exactly 
the same length of time. ne method of ensuring the 
necessary accuracy in timing, which was chosen as the 
result of long and careful experiment, is to employ ® 
weighted pendulum swinging through a known angle, 
which, at the end_of its course, actuates releasing mecha- 
nism which prevents any further penetration of the needle 
point into the material under test. 





As will be seen in the engravings, the instrument stands 
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on @ triangular bed which rests on three feet, two of 
which—those to the front—are adjustable so that the 





table on which the test specimen is placed may be made | 


truly horizontal. At the end of the rear branch of the 
table is mounted a bracket which carries supporting 
points for the trunnion bearings of a gun-metal lever, 
which is thickened at its front end so as to increase its 
weight. Supporting the lever is a fine thread or cord, 
which is taken up vertically and wound several times 
round a horizontal spindle which carries the dial pointer. 
At the end of the spindle remote from the pointer there is 
a small pulley provided with a balance weight and cord, 
the duty of which is two-fold: first, to ensure that the 
lever-supporting cord shall always be taut so that the 
least downward movement of the lever is immediately 














pivot H' and swings round until it engages with the bent 
end L' of the rod L, forcing the latter back to the position 
shown by the full lines and allowing the lever arm B | 
to rise again to the horizontal. The result is that the lug | 
G can engage with a notch in the plate H arranged diametri- | 
cally opposite to the notch with which the lug originally 
engaged, and thus prevent the rod J from flying back. | 
Simultaneously the cord F is again gripped between 
D and E. 

The machine which we examined was so adjusted that 
the time taken for the rod J to revolve sufficiently to knock 
back the lever L was half a second, and it will be realised 
that it is, consequently, just for that length of time that 
the cord F is free and hence that the weighted needle 
point presses on the surface of the material under test. 
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transmitted to the dial pointer ; and, secondly, to’ bring 
the latter back when a test has veen performed and the 
lever is raised. Projecting downwards from near the end 
of the lever is a socket, furnished with a milled-headed 
screw, for the reception and clampingjof the testing 
needle. On the top of the lever, just to the rear of the 
needle socket, is a known weight; in the case of the 
apparatus which we examined it was 100 grammes. 

Immediately beneath the needle point is a circular 
horizontal metal table furnished with a downwardly 
projecting screw, which works in a threaded hole in the 
base, and by means of which the height of the table can 
be adjusted. To the rear of the table is a standard, in a 
central slot, in which the testing lever is free to move up 
and down vertically. The top of the standard is furnished 
with bearings in which the pointer spindle, already alluded 
to, revolves. : 

Screwed to the front of the standard, at about the 
centre of its height, is an irregularly shaped bracket A. 
On it is pivoted at C a right-angled lever with a long arm B 
and a short arm D. The latter, which is furnished with 
a spring-controlled plunger, is, when the lever is in the 
position shown on the drawing, pushed against the stop 
or abutment E. The lever arm B, it may be mentioned, 
always tends to take up the position shown in the drawing, 
because of the pressure exerted on it by the spring M, the 
amount of pressure being controlled by the screw M!. 
The cord F, which supports the hardness-testing lever, 
passes between the spring-controlled plunger of the lever 
D and the stop E, and when the lever is in the ition 
shown in the engraving, the cord is gripped ciently 
tightly to hold the testing lever suspended so that it 
cannot descend. The long arm B of the right-angled lever 
has projecting upwaids from it a square-shaped lug G, 
which is shown in the drawing as engaging in a notch of 
the same shape cut in the semi-circular plate H. This 
plate is designed to revolve on a pivot pin H}, and is 
furnished with two posts H* and H®* through holes in which 
is threaded the rod J, which is he!d in position by clamping 
screws. On the upper part of the rod is a weight J*, the 
position of which can be adjusted. The lower end J‘ of 
the rod J is bent as shown, and on it slides a weight J?, 
the position of which can be also changed for adjustment 
purposes. In the position shown in the drawing, the top 
of the rod J is in contact with a leaf spring J*, the pressure 
between the two being just sufficient, when the rod is 
freed so that it can pivot, to press the latter slightly out 
of the vertical so that, under the action of gravity on the 
weight J, it will commence to revolve on the pivot H’. 

To the left of the macket A is another right-angled 
lever, the longer arm L of which terminates in a portion 
L* bent forward at right angles. When the shorter arm K 
of this lever is depressed, the end of the lever B is forced 
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OF HALL-MARRIOTT AUTOMATIC PENETROMETER 


The time can be varied within limits, but into that question 
we need not enter. 

« In practice the sample table is first accurately levelled. 
A tin containing the material to be tested is then placed 
upon it, and the height of the table is adjusted until the 
point of the needle just touches the surface of the material. 
The reading of the pointer on the dial is then taken and 
the lever K depressed. Immediately, the rod J is released 
and begins to revolve, while simultaneously the cord F is 
freed and the needle commences to press into the material 
under test. As soon as the rod J has revolved sufficiently 
to strike the end L’ of the lever L, the cord is gripped again 
so that the downward progress of the needle is arrested. 
The reading on the dial will then represent the penetration 
of the needle. We may say that on the occasion of our 
inspection we saw several tests made on the same material, 
and the readings in all cases agreed with remarkable 


A New Form of Air Filter. 


Tue air filter is an indispensable part of the present day 
turbo-generator, turbo-blower or air compressor instal- 
lation, and much ingenuity is displayed in the later forms 
of air filters designed for use with the above-mentioned 
classes of power machinery. 

Air filters may readily be grouped under two main 
headings, namely “dry "’ or ‘‘ wet’ filters, according as 

















FIG. 1A VISCO AIR FILTER 


water is or is not used as a cleansing and settling medium. 
The dry filter is the older form. In it a series of filter cloths 
in pocket form is used to intercept the fine particles of 
dust in the air. Although still largely used, dry filters 
become somewhat bulky where large volumes of air have 
to be dealt with, and frequent attention must be given to 
the state of the filter cloths if efficient running over pro- 
longed periods is to be maintained. The wet type of filter 
is of later introduction and is now made in a variety of 
forms, the best of which refute the objection, sometimes 
advanced against this type, that small particles of moisture 
are carried forward with the air, and are thrown down when 
the air reaches the inner part of the generator, to the 
detriment of the insulation. 

An intermediate type of filter is the Visco air filter, 
which is in extended use on the Continent and has recently 
been introduced here by the Visco Engineering Company, 
Limited, of 82, Victoria-street, London. The filtering 
medium consists of an innumerable mass of short rings 
cut from very thin coppered steel tubing, which are coated 
with a thin film of a mineral oil termed “ Viscinol."’" The 





FIG. 2—VISCO FILTER CELL, SHOWING FRONT AND BACK, ALSO FRAME 


accuracy. It is claimed, in fact, that the exactitude of 
the timmg mechanism is such as has never been attained 
before in an apparatus of the character of that described 


| above, and that, hence, an extremely accurate measure 


down the cam K? and becomes engaged in the notch K?, | 


the lever L then taking up the position shown by dotted 
lines at L*. In the process the lever arm B has been 
depressed sufficiently to disengage the lug G from the 
notch in thé plate H, and for the pressure between the 
arm D and the stop E to be removed so that the cord F 
is released. Immediately the lug G is released from the 
notch in the plate H, the spring J* just presses the rod J 
out of the perpendicular, and, under the action of gravity 
on the weight J* the rod immediately revolves on the 





of the relative consistency of the materials tested can be 
obtained. 


Tue official report on the explosion of a Lancashire 
boiler at a Scottish colliery reveals a notable case of 
neglected corrosion. The boiler, which was about thirty 
years old, had a shell of jin. plating, and was exposed to 
the weather. It exploded at a pressure of some 62 lb. 
per square inch, and a boy was killed. Subsequent in- | 
spection revealed the fact that the lower part of the shell | 
plating at the front of the boiler was wasted away over | 
a area, and that the thickness at the line of fracture 
was only }in. 





special characteristics of this oi! are that it possesses a very 
high flash point and is practically non-inflammable, and 
at high temperatures no vapours are given off. Its solidify- 
ing temperature is extremely low and the filtering action 
of the oil is not appreciably affected by frost. The filtering 
rings are contained in cells made in standard sections of 
about 20in. square and 3in. deep. The cell frame is stamped 
in one operation out of light steel and the back is provided 
with louvres which give the air an upward inclination. 
The front of the cell is covered with expanded metal. The 
cells are simply hooked on to a square steel frame, the 
design being such that any desired size or arrangement of 
filter can be built up from standard units. 

The filtering rings, which are about */,,in. diameter and 
sin. long, lie quite irregularly in the cell, and the ring mass 
offers a very large surface to the entering air. The actual 


surface represented by one cubic foot of rings is about 
300 square feet, and the filtering quality of this surface is 
greatly increased by the sticky oil film with which it is 
covered. 


The average resistance through the cell varies 
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between 4mm. and 8 mm. water gauge, according to the 
time the cell has been in use. As the average velocity of 
the air through the apparatus does not exceed 3ft. per 
second there is no possibility of oil D meecanger being carried 
forward with the air current. ests made with the 
“Visco” filter show that the dust content of the air is 
reduced to 0.3 to 0.4 milligrammes per cubic metre of air. 
Trials carried out at the Zschornewitz power station with 
extremely foul air having a dust content of over 3.77 milli- 
grammes per cubic metre showed that this figure was 
reduced to 0.353 milligrammes. 

The cells are cleaned by immersing them for a few 
minutes in a warm solution of weak soda. In special cases 
steam may be used to assist the process. We understand 
that about 10 per cent. of spare cells are ee with 
° ins ion and that the service of the filter need 
never be interrupted, since the replacing of a dirty cell by 
a clean cell is oo a matter of a few seconds. 

After cleaning, which may be done at the attendant’s 
leisure, the cells are recoated with “‘ Viscinol by simple 
immersion, and are then ready for further use. 

We illustrate a Visco filter cell along with its frame and 
a Visco filter installation supplied to the Fulham Borough 
Council electricity works, having a capacity of 15,000 
cubic feet of air per minute. 








Test of Mechanical Stokers in 
South Wales. 


An original difficulty in dealing with South Wales 
coals on mechanical stokers arose from the fact that the 
speed of the grate could not be changed without altering 
the feed. As is now well known, the speed of movement 
of the grate relative to the timing im feeding the furnace 
with fuel has a marked effect upon the efficiency of the 
furnace, the cleaning of the grate and the furnace tempera- 
ture. To meet this condition, a new furnace was intro- 
duced some time ago by Ed. Bennis and Co., Limited. 
In this stoker provision is made for an independent range 
of adjustments for the s of the grate and for the rate 
at which the fuel is fed, so that they can be regulated 
independently. The result is that the stoker can be readily 
changed to suit any kind of fuel. 

Examples are to be found in several of the largest 
collieries in South Wales, among other places at the 
Clydach Vale Colliery, which is owned by the Cambrian 
Combine, and by the kind permission of Mr. Hedley Clarke, 
the general manager of the Combine, we are enabled to 
publish the figures of a twenty-hour test :— 


Cambrian Combine.—Report on the Trial of Lancashire Boiler, 
oft. by 30ft., installed at the Cambrian Collieries, Limited, 
Clydach Vale. The boiler is fitted with a Bennis sprinkler 
stoker and self-cleaning compressed air furnace (South Wales 
types), and the test was comparative between the Bennis stoker 
and hand firing. 

System of firing. 


Bennis 
Hand. machine 
stoker. 
Duration of test, hours. . 24 24 
Grete area, sq. ft. .. 44 46 
Draught .. Natural Natural 


Draught over fires, inches .. .. .. 3 3 x 


Draught leaving boiler, inches ; .6 .6 
CO, in gases leaving boiler, per cent... 11.15 12.31 
Temperature of feed water entering 
boiler, deg. Fah. os. «¢, bis, ame 191.84 
Steam pressure by gauge, lb. per sq. in. 136.4 144.7 
Number of degrees superheat, deg. Fah. 120.23 139.08 
Factor of equivalent evaporation as 
from and at 212 deg. Fah., including 
superheater . . oe: lew htrams 465 1.1348.. — 
Name of coal .. Cambrian .. Cambrian 
srrall small 
Coal burnt per boiler per hour, Ib. 982.3 1,446.7 
Coal burnt per sq. ft. of grate area per 
hour, Ib. ° es ee ee ee ee 22.33 31.45 
Water evaporated per boiler per hour— 
nara Ee . 10,390 
As from and at 212 deg. Fah., lb. 6,303 . 11,900 
Water evaporated per Ib. of coal— 
Actual, Ib. ee ee 5.65 7.18 
As from and at 212 deg. Fah., Ib. 6.42 8.23 
Thermal efficiency obtained, boiler and 
superheater, per cent. ae ss 53.5 66.77 
Extra water evaporated as from and at 
212 deg. Fah. per boiler per hour, per 
a ee a en | |oe — 88.8 
Extra water evaporated as from and at 
212 deg. Fah. per lb. of coal, per cent. — 28.2 
Reduction in fuel cost per 10,000 Ib. 
evaporated, per cent. 6 eal ee = 22.00 








INSTITUTION OF NAVAL ARCHITECTS. 


THE spring meetings of the Institution of Naval Archi- 
tects will be held in the Lecture Hall of the Royal United 
Service Institution, Whitehall, on Wednesday, Thursday, 
and Friday, April 5th, 6th, and 7th. 

An evening reception will be held in the Naval Museum 
of the Royal United Service Institution on Tuesday even- 
ing, April 4th, at 9 p.m. The President, his Grace the 
Duke of Northumberland, will receive the guests. 

The annual dinner of the Institution will be held on 
Wednesday, April 5th, at 7.30 p.m., in the Grand Hall of 
the Connaught Rooms. 


PROGRAMME OF PROCEEDINGS. 


Wednesday, April 5th.—Morning meeting at 11 a.m. 
(1) Annual report of Council. (2) Resolution relating to 
the establishment of a Benevolent Fund. (3) Election 
of President, officers and Council. (4) Presentation of the 
Institution Premium. (5) Address by the President (his 
Grace the Duke of Northumberland, C.B.E., M.V.O.). 
Sir Westcott Abell, K.B.E., M. Eng., Member of Council : 
“Merchant Shipping and World Commerce in Relation to 
Sea Power.” Mr. J. H. Narbeth, C.B.E., M.V.O., Member : 
“ Three Steps in Naval Construction—King Edward VII. 
—Lord Nelson—Dreadnought.” Afternoon meeting at 
3 p.m. Mr. J. L. Kent, Member: “ Resistance of Ships 


” 


among Waves. 
Thursday, April 6th.—Morning meeting at 11 a.m. Dr. 


“Nodal Arrangements of Geared 
Drives." Mr. J. Wilkie, Associate Member: ‘‘ Double- 
reduction Gears in the s.s. Melmore Head.’ Mr. T. C. 
Tobin, M.A. Member,: ‘‘A Method of Determining the 
Natural Periods of Vibration of Ships.” Afternoon meeting 
at3p.m. Mr. John Reid, Member: “ Possibilities of Fuel 
Economy in Marine Boilers.’’ Mr. J. L. Hodgson, Visitor : 
“The Metering of Steam.”” Evening meeting at 8 p.m. 
Mr. James Richardson, B.Sc., Member: “* Diesel Machi- 
nery for Single-screw Motor Ships.” 

Friday, April 7th.—Morning meeting at 11 a.m. (1) 
Election of new members, associate members, associates 
and students. (2) Appointment of scrutineers for the next 
annual meeting. Mr. E. L. Champness, M.B.E., M.Sc., 
Associate Member: ‘* Longitudinal Strength of Cargo 
Vessels and its Variation with Fullness of Form.” Pro- 
fessor C. E. Inglis, M.A., Associate: “* Some Special Cases 
of Two-dimensional Stress or Strain."’ Mr. John Tutin, 
Student: ‘* The Economic Efficiency of Merchant Ships.” 
Afternoon meeting at 3 p.m. Mr. J. Rennie Barnett, 
O.B.E., Member: “Recent Developments in Motor 
Lifeboats.”’ 

Summer Meeting in Paris, July 4th, 5th, and 6th, 1922.— 
The Council is arranging to hold a summer meeting of the 
Institution in Paris next July, particulars of which will be 
issued in May. 


J. H. Smith, Visitor : 





DUPLICATION OF RAILWAYS IN BRAZIL. 


By Official Decree, the Brazilian Executive Authority 
has been authorised to open at the Ministry of Ways and 
Public Works a special credit of 4,700,000 milreis— 
approximately £155,000 at present rate of exchange 
for the duplication of certain lines of the Central Brazil 
and North-Western Brazil railways. The amount is to be 
allocated as follows :—(1) 3,000,000 milreis for the con- 
clusion of the work of duplication on the Central Brazil 
Railway between Norte and Mogy das Cruzes, a distance 
of 49 kiloms.; (2) 1,000,000 milreis for the duplication 
of the line between the stations of Bangu and Santa 
Cruz, a distance of 23} kiloms.; (3) 700,000 milreis for 
the branch of the North-Western Brazil Railway from 
Lauro Muller to a point in the watershed of the rivers 
Feio and Tiberica most convenient to the North-Western 
Railway from the point of view of traffic receipts. Lauro 
Muller is on the North-Western Railway, in the State of 
Sao Paulo. Both the Central and North-Western railways 
are administered by the Federal Government. Calls for 
tenders have not yet been made, but in view of the im- 
portance of the projected work, the Commercial Secretary 
to the British Embassy at Rio de Janeiro has thought it 
advisable to forward the above information, in order that 
those interested might be able to take the necessary pre- 
liminary steps. The official addresses of the two railway 
companies concerned are as follows :—({1) Estrada de 
Ferro Noroeste do Brazil, Rua Sao Bento 14, Sao Paulo, 
Brazil ; (2) The Central of Brazil Railway, Praca Repub- 
lica, Rio de Janeiro, Brazil. 

Since, however, both are administered by the Federal 
Government, it is suggested that communications on the 
subject might be addressed direct as follows :—Inspectoria 
Federal das Estradas, Praca Mana 10, Rio de Janeiro, 
Brazil. 





AN AMERICAN MACHINE FOR COALING SHIPS. 


For the delivery of bunker coal and cargo coal to 
steamers without the use of the steamer’s own equipment, 
self-unloading coal barges have been installed at Galveston. 
These barges are open, and the hold is of hopper shape, 
with sides and ends sloping toward the keel. At the 
extreme stern is an engine-room compartment, with deck 
house. At the forward end is a tall steel tower, within 
which slides a frame carrying a hopper which feeds a belt 
conveyor on a steel jib pivoted to this frame. The head 
of the jib is supported and adjusted by lines from the 
head of the tower, and the frame is raised or lowered 
according to the height of the hull of the vessel which is 
being coaled. Cables leading from the tower to the after 
end of the hopper or hull operate a 14-ton scoop bucket, 
which is loaded by being hauled forward over the coal 
towards the tower. There it is hoisted vertically to a 
sufficient height to enable it to be tilted to discharge into 
the 5-ton hopper. From this hopper the coal flows in a 
stream to the lower end of a 24in. conveyor belt on the 
50ft. jib. The upper end of this jib extends over the 
ship’s deck so that the coal is delivered directly to the 
cargo hatch or bunker hatch. The jib can be swung 
through a horizontal angle of 180 deg. and at a working 
angle from 20 deg. above to 15 deg. below the horizontal, 
but it can be raised to a vertical position when the barge 
is getting into position or is not in use. A double-cylinder 
winding engine operates the bucket cables and the jib 
hoist, but the conveyor belt is driven by a motor, current 
being supplied by a turbo-generator in the engine-room. 








Tae Royat Sanitary Instrrure: Henry Saxon SNELL 
Prize.—The Henry Saxon Snell Prize was founded to encourage 
improvements in the construction or adaptation of sanitary 
appliances, and is awarded by the Council of the Royal Sanitary 
Institute at intervals of three years, the funds being provided 
by the legacy left by the late Mr. Henry Saxon Snell, Fellow of 
the Institute. The Prize this year will consist of fifty guineas 
and the Medal of the Institute, and is offered for an essay on 
“‘Improvements in the Sanitary Appliances and Fittings for 





New Housing Schemes, having regard to Efficiency and 
Economy.” e essay should consist of not more than 5000 
words, must be typewritten on foolscap, one side only, and be 
illustrated by drawings or sketches. Two competitors may 
combine in sending in an essay and drawings. The essays must 
be delivered on or before August 31st, 1922, addressed to the 
Secretary of the Royal Sanitary Institute, 90, Buckinghain 
Palace-road, London, 8.W. 1. Should none of the essays be 
considered of sufficient merit or importance to deserve the prize 
offered, the Council reserves the right of withholding the award, 
and in the event of two essays being of equal merit, the prize 
may be divided. The essay or essays to which the prize is 
awarded are to become the property of the Institute. Further 
articulars may be obtained on application to Mr, E. White 


Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent. ) 


The Midland Lock-out Position. 


Up to the time of writing no works in the Bir. 
mingham area have been compelled to close down in con. 
sequence of the engineering lock-out. The employers 
declare that, so far, they have experienced no great (iff 
culty in carrying on with the labour available ; but, on 


the other hand, it is conceded that a prolonged stoppage 
would undoubtedly have a serious effect upon ind :ustry 
generally. The members of the allied unions, it is stated, 


have suffered but little from the effects of the lock-out. 
A.E.U. officials declare themselves quite satisfied wit): the 
attitude of their members, who, they state, are stil! 
determined to stand firm. There is little on which to make 
a forecast of the future course of events, but the hopeful 
phase in both cases is that active steps are being pursued 
to restore peace. When the result of the ballot of the other 
unions on the employers’ memorandum is known immediate 
developments are anticipated, either in the direction of 
peace or in an extension of the dispute. The cause of 
peace, it would appear, has not been advanced by Mon. 
day’s discussion in the House of Commons; but the 
opinion in industrial circles in Birmingham is that the 
obvious way to settle the dispute is to meet and thrash out, 
as Sir Allan Smith suggested, the method of application of 
a principle which has been once conceded. This principle, 
I should say, among the vast majority of the men, remains 


virtually unchallenged to this day. What ought to be 
possible is to define more accurately the scope of the 
responsibilities which the employers must continue to 


exercise without let or hindrance. The first step towards 
a settlement of the dispute will be taken, I venture to 
suggest, when the dispute itself gets back out of the sphere 
of abstract principles into that of negotiation about matters 
of daily workshop practice. 


Effect on the Iron and Steel Market. 


In no direction has output been perceptibly 
affected during the week by the crisis in the enyineering 
trades, so far as the iron and steel industry of the Midlands 


is concerned. This is due partly to the quietude which has 
prevailed so long and partly to the fact that many branches 
which depend upon engineering are running temporarily 


under their own momentum. A good proportion of the 
mechanics and skilled engineers engaged at the local iron 
works are connected with unions which for the present 
have postponed actual hostilities pending the result of the 
second ballot. If the lock-out eventually extends to them, 
then the iron and steel trades will be more direct!y affected. 
Grievous injury has, however, been done. for an industrial 
rupture at this time is a serious blow to confidence. 


Staffordshire Iron Trade and the Stoppage. 


A prolonged stoppage in the engineering industry 
will soon affect the marked bar mills of the Staffordshire 
iron trade, for a lot of their products are used for high- 
class engineering work. Moreover, it will mean a lessening 
in the turnover of finished material generally, with a con 
sequent increase of production costs at a time when a low 
price is the great desideratum in order to bring about a 
revival in trade. Consequently the developments are 
being keenly watched by Staffordshire ironmasters. 
Present selling rates for iron do not cover bare costs, but 
manufacturers are making the sacrifice in the hope of 
restoring the markets and receiving their compensation in 
an increased demand. Unless they can get a bigger turn- 
over producers cannot afford to maintain the fight. Only 
a partial stoppage in the engineering trades means a serious 
depletion of the turnover, making iron more costly to 
produce at a juncture when everything depends upor 
getting prices down. Even to-day’s quoted prices, it is 
stated, do not appeal to the consumer, particularly as all 
iron prices are now very much higher than those of mild 
steel, which can be utilised for a variety of purposes. In 
view of the anxiety of mills as to the placing of their out- 
put, consumers are this week able to exact easier terms, 
though late prices cannot have been remunerative 
Unmarked bars of nut and bolt quality have fallen a 
further 5s. per ton, buyers having obtained supplies this 
week at £10 10s. per ton for good orders. Even for fencing 
iron £10 Ls. is a rare figure, good lines being now accepted 
at £10 12s. 6d. Some makers, however, are endeavouring 
to get £10 15s. Though Belgian bar iron can be bought at 
£9 10s. delivered here, a price substantially below that of 
home producers, nearly all the business is going to Stafford- 
shire and Lancashire firms chiefly because of the uncer- 
tainty as to when delivery of itmported material can be 
obtained. Iron tube strip is finding but a poor market at 
£12 10s., steel material at £2 5s. less taking preference. 


The Steel Situation. 


In the stee] department experiences vary. 
merchants have had a regular run of business for weeks 
past in steel sheets, bars, angles and light constructional 
material. Others, again, describe the position as almost 
stagnant. Prices remain firm and it is reported here that 
some of the Welsh works have three months’ work in hand. 
A sign regarded very hopefully is the general rise in export 
values of steel. English steel makers have been obliged 
to give substantial preferential concessions to secure & 
footing in the foreign market, and it has been quite com- 
mon for steel to be sold to foreigners at quite £1 per ton 
cheaper than to home buyers. The English steel makers 
have now put up their prices several shillings per ton, 
largely on account of the rise in continental prices. Ton- 
nages ordered are not yet large, though they show an 
appreciable improvement on those of a month ago. The 
trouble in South Africa has shut down steel business 
with that colony, which a short time ago looked rather 
promising. Political disturbances, apparently, are con- 
nected also with a noticeable falling off of business with 


Some 








allis, secretary, the Royal Sanitary Institute, 90, Buckingham 
Palace-road, London, s.W. 1. J ‘im 





India. Constructional engineers in this district continue 











" 





THE ENGINEER 





to report more inquiries. Small steel bars are now generally 
quoted at £9. An item of interest to this district is that a 
new electrically driven mill for the rolling of steel hoops 
and strip is ready to start at the works of J. B. and 8. Lees, 
Limited, West Bromwich. It will give a range of sizes 
from } to 8 by 20 gauge, according to width. After an 
interval of some weeks continental steel makers are again 
sounding the market with offers of steel. One firm quotes 
£7 128. 6d. for angles, f.o.b. Antwerp, and another offers 
steel joists at £7 148. 6d. at the same port. When the cost 
of transport is added the material could be got here at well 
helow home prices. For steel bars the offers are not likely 
to be acceptable on the seere of price, and so much trouble 
has been experienced in the past over deliveries that British 
merchants and consumers will require strong price attrac- 
tions before reopening this class of business 
Wire. 

Steel wire rods maintain their strength. Very 
few orders have gone abroad latterly, the home price. 
£11 10s., leaving no advantage to the foreigner, while, in 
addition, home makers are able to give prompt delivery, 
If the volume of business is not large it is coming along with 
fair regularity, price reductions having stabilised the 
finished wire trade. Bedstead angles are selling slowly at 
£10 to £10 Be. 


Firmer Pig Iron Values. 


The market for pig iron has undoubtedly become 
firmer following rising coke values, and some smelters 
are again endeavouring, though without much success, to 
get higher prices. The effect of the engineering trouble 
appears to be restricted so far to the suspension of certain 
negotiations for the purchase of foundry material, the 
consumers preferring to wait and see the result of the 
lock-out. But, on the other hand, a fair tonnage of business 
in foundry iron has passed, shrewd buyers concluding that 
the present is a very favourable time for making contracts 
while inquiries are practically continuous. In view of the 
unprofitable character of pig iron production, few blast- 
furnace owners are cultivating large contracts, and a 
number of the latter have been cut down in quantity. 
Plants are not producing up to half their capacity and 
unemployment is distressingly prevalent, not in Stafford- 
shire alone, but in practically every centre of the trade 
throughout the country. It is interesting to note that, 
though eleven additional blast-furnaces were re-lighted 
last month in the kingdom as a whole, the total in blast 
is only just over one hundred out of a total of nearly five 
hundred. Still, the position has been steadily improving, 
and more pig iron was produced last month, the shortest 
of the year, than in any month since the coal strike para- 
lysed the trade now nearly a year ago. The great weakness 
of the Scotch market is regarded as a menace to Midland 
prices. Among the recent contracts made by Midland 
smelters are fairly good quantities for export, a branch of 
trade in which the Midland districts are now able to com- 
pete successfully with Cleveland. An interesting develop- 
ment is the reopening of the Glasgow warrant market, 
apparently in anticipation of pig iron stocks, as the basis 
of the kind of speculation which was formerly a feature of 
the pig iron business. But until many more blast-furnaces 
are put into operation there will not be much pig iron to 
deal with in this way. There is no quotable change in 
values this week. They are :—Northamptonshire forge, 
70s. to 72s, 6d.; foundry, 80s.; Derbyshire forge, 72s. 6d. 
to 75s.; No. 3 foundry, 82s. 6d. to 85s. at furnaces. 





Coke Prices. 


There has been some easing of coke prices this 
week, pressure for deliveries on the Continent not 
having been maintained. Blast-furnaces are now able to 
get supplies at about 18s. 6d. per ton. Where prices have 
been stimulated of late it has applied more ticularly to 
furnace cokes used in substitution for gas coke. The latter 
is now quoted at 37s. 6d. td 38s. 6d. The coke maker, gets 
rather better prices for his fuel sold abroad, and naturally 
cultivates this buainess. There are complaints from home 
consumers of poor supplies and delay in deliveries. 


Galvanised Sheets. 


Galvanised sheet makers are able to continue in 
operation at the mills already started, but the position in 
the industry does not favour the re-starting of additional 
plant. There is only a quiet inquiry owing to the hesi- 
tancy which some of the principal markets overseas are 
showing, and values rule rather easier. The industrial 
disturbances in South Africa have put an end to business 
with that market for the time being. India and Australia 
are operating very cautiously, while little support is forth- 
coming from South America. Mills are not inclined to force 
the pace at the expense of prices, however, quotations 
ranging from £16 to £16 5s. : 


Novelty in the Birmingham Brass Trades. 


In the Birmingham braas trades there is just now 
& very interesting novelty in the production of water 
fittings. One or two Birmingham firms are now making 
taps entirely from stampings, instead of casting them, as 
las been the usual practice. It is claimed that* besides 
cheapening the manufacture, the stamping process gives 
a tap which is quite impervious to water pressure. The 
possibilities of hot stampings in the brass trade were not 
realised till munition work in the war opened up a new 
field. Since then there has been a notable extension of the 
process in displacement of casting. Many tons of brass 
are now either stam or drawn where formerly they would 
have heen cast. innumerable articles of heavy cabinet 
brassfoundry are now stamped and spun. They involve 
less skilled labour and less cost, inasmuch as most of them 
are simply pressed in machines by women instead of beign 
cast and dressed by men. 


Difficulties of Pits in Warwickshire. 


Following upon the difficulties experienced by 
the management of the Nuneaton collieries, recorded by 
me a few weeks ago, comes the news that a crave state of 


Unless some arrangements can be come to wherehy the 
collieries can be carried on at a less cost a stoppage of both 
pits is feared. It is stated that the management find it 
impossible to make the pits pay under the existing con- 
ditions. Matters have been brought to a head during the 
past week or so, the employers having asked the colliers 
to accept a 20 per cent. reduction below the district rate 
of wages. The men state that it is impossible for them to 
accept this reduction, but their officials are doing every- 
thing they can to come to some arrangement. About 2500 
workers are affected at both collieries, and practically the 


pendent upon the two pits. 


Obituary. 


Again this week I have to record the passing of 
one of the leading industrialists of the Midlands. Mr. John 
Green, who died on the 16th at Stourbridge, was one of the 
pioneers in the anchor and cable trade in the Old Hill 
district of the Black Country. He founded a business 
there about fifty years ago, and only retired from active 
association with it when about eighty years old. He will 
be much missed in Midland engineering and industrial 
circles. 








LANCASHIRE. 
From our own Correapondents.) 


MAncuester, Thursday. 
Iron, Steel, and Metals. 


does not show any definite change. So far as one can see, 
most of the buying of iron and metals is now in abeyance, 
and people in the trade are waiting for further develop- 
ments. The two questions of interest are, of course, 
whether or not the lock-out is to be a long affair or whether 
the spread of the trouble to the shipbuilding and iron- 
foundry trades can be avoided. Until we have some 
definite knowledge on these two matters, it is impossible 


genera! condition of trade in the country is so bad that 
no doubt every effort will be made by the leaders on both 
sides to bring about a settlement. 


Metals. 


tions. Only a very small business is now being done, but 
the diminution of Manchester business was, of course, 
inevitable when the engineering lock-out was decided 
upon. The loss of new business does not affect prices, 
as it would do if there were much margin for a fall, but 
it postpones the time of recovery, and one cannot now 
expect higher prices until the engineering demand begins 
again, It is generally understood that consumers in this 


are able to use it again there may easily be a spurt in 
buying; so that from a market point of view a good 
deal depends upon whether the stoppage is to be Jong or 
short. The position in America seems to be fairly steady 
at the moment; but there are rumours of a possible coal 
strike in that country which might possibly check the 
domestic consumption for a time. Te setback in the 
Exchange, however, helps to prevent the offering of 
cheaper American copper for shipment to Great Britain. 
The general feeling in the market does not favour the idea 
of higher prices for copper in the near future, but, of course, 
it does not do to ignore the fact that the present level of 
prices is very low. There has been no change in the official 


keeping fairly steady at what is generally considered to 
be a low level of values. Tin has, however, been very 
much lower than at present, and that in normal times, 


on the Continent, but according to general market opinion 
there is no immediate prospect of any serious movement 
in the prices. There seems, however, to be a doubt 
whether, in view of the rather full supplies of the metal, 
the present level of prices can maintained over any 
long period. Spelter has been rather a better market 
lately, and the British galvanising works seem more 
inclined to augment their stocks. They have adopted a 
hand-to-mouth system of buying for some time, but 
many now think that this system has had its day, and 
that it is no longer quite safe to work the galvanising trade 
without an adequate stock of spelter. The Continent 
does not offer much metal, and the drop in the exchange 
with America tends to discourage further offers from that 
side. Lead has been fairly steady since the beginning of 
the month. The home consumption of lead seems now 
to be rather on the low side. 


Pig Iron. 


The demand here for foundry iron is again 
smaller this week, and that is, of course, inevitable, now 
that the engineering firms are no longer calling for castings: 
The ironfoundries of Lancashire have some work in hand, 
and there are occasional orders for foundry pig, but the 
amount of work in reserve is steadily growing less. This 
might not have so direct an effect on the buying of foundry 

ig were it not for the fact that as a general rule the 
Lonenshive foundrymen have no confidence in the stability 
of pig iron prices. In spite of the fact that most makers of 
pig iron are now asking a price which barely covers the 
cost of making, foundrymen are of opinion that the prices 
have yet to come down, and hence, of course, will not buy 
except for prompt consumption. This kind of consump- 
tion threatens to come to an end in many of our foundries 





affairs has arisen at Pooley Hall and Tamworth pits. 





whole village of Polesworth and other districts are de- | 


Tue general position in the iron and metal trades | 


to form any idea as to the course of the markets. The | 


The market here for copper remains very quiet, | 
and there has been no important change in the quota- | 


| common complaint in these 


| 


prices for manufactured copper and brass, but, of course, | end of January, at any rate, the cotton trade was showing 
there is very little demand. The market for tin has been | distinct signs of improvement as compared with the pre- 


and so far as the statistical position is concerned, probably | 
the condition of tin is rather worse than that of copper. 
There is a great quantity of tin still waiting in the back- 
ground, although we have been promised by the principal | 
holders—-the Federated Malay States Government—that | 1921. The fact that the position with regard to the cotton 
there will be no attempt to throw it on the market. It | trade of this country appears to compare favourably 
is, however, not without its influence on sentiment. The| with that of other countries, should give some slight 
actual demand for tin seems to be smaller, both here and consolation to those engaged in the industry. 
' 





unless the engineering dispute is soon settled. There has 
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been no change in prices here, which remain at 92s 6d. 
to 95s. per ton for common No. 3, and 117s. 6d. to 120s. 
| for Scotch No. 3 delivered in Manchester. East Coast 
hematite is perhaps a little easier, but there is little demand 
| for it here. For forge pig iron there seems to be no market 
at present. The idea of prices seems to be based on 70s. 
| or perhaps 72s. 6d. per ton on trucks; at any rate, that 
| is the idea of consumers. = 





Steel. 


The condition of the market here for finished 
| steel is, if anything, worse than that for pig iron. The 
| official prices are unaltered, but merchants and makers’ 
| agents appear to be doing nothing. It is said that there 
is a fair demand for export, but only at prices which leave 
a serious loss. Steel manufacturers may take some of 
these export orders with a view to keep the works going 
until the home demand revives ; but the cessation of the 
home demand is a very serious matter at a time when 
about half the capacity was unemployed before the lock- 
out began. 


Scrap. 


There is practically nothing being done in the 
| Scrap market at present, but dealers do not make any 
| change in the nominal prices, which are 458. per ton for 
| steel scrap, 60s. per ton for wrought iron scrap, and Sis. 
| to 95s. according to quality for cast iron scrap. 





| 

| The Lock-out, 

Pending the result of the ballot which is now 
| being taken by the three trade unions secondarily involved 
| in the present unfortunate dispute, it is impossible to 
| predict what is going to happen or how long the deadlock 
will last, but employers in the Federation in this district 
to whom I have spoken seem quite satisfied with the 
manner in which Sir Allan Smith stated their case in the 
House of Commons on Monday night, and especially is 
this true with regard to Government intervention. The 


| tone of Sir Allan Smith's speech in the House of Commons 
| is thought to have compared very favourably with that 
of the leader of the Labour Party, and was not nearly so 
aggressive. His suggestion to the members of the unions 
that are now balloting that if they were prepared to agree 
| with the employers in principle with regard to the em- 
ployers’ rights to manage their works, the employers 
would be willing confer with the unions as to the manner 
in which the managerial functions are to operate, showed 
|@ spirit of reasonableness and willingness to negotiate 
which is generally commended. I feel sure that three 
| fourths of the members of the A.E.U. would be quite 
satisfied to resume work on such a common-sense basis, 
if it could only be brought to their notice, and if the 
| secrecy of the ballot was assured. There is, however, a 
ts that the men who form 
| the sober element in the A.E.U. do not make use of the 


| ballot, while the extremists, who are really in a minority , 
j | vote solidly in all matters affecting their relationship 
district have no reserve of copper, and hence when they | 


between the employers and the men. So far as the lock 
out has extended, there has been no display of ill-feeling 
in this district, and | hear of no serious attempt at picket 
ing the various works. If the present good temper is 
maintained, the end of the unfortunate affair may not be 
long delayed. 


The Cotton Trade. 


Although there was a failure of one large firm 
engaged in the textile industry in Manchester recently, 
from statistics collected by the International Federation 
ot Master Cotton Spinners’ and Manufacturers’ Associa- 
tions, it would appear that for the six months up to the 


ceding six months. Summarised, these statistics show 


| that 683 firms, owning 51,162,519 spindles, curtailed 
| production on 32,204,981 spindles during the half year 


to the extent of 460,518 hours. This stoppage calculated 
over the whole industry means an entire suspension during 
6.039 weeks, against 12.92 weeks in the previous halt- 
year and 6.04 weeks in the half-year ended January 31st, 


Bakkow IN-FuRNEss, Thursday. 
Iron. 


If there is no settlement of the engineering dispute 
before long, there is sure to be a reduction in production 
The position to-day is that while certain customers are 
stopping deliveries, others, in view of the present price 
of mixed Bessemer numbers, may stock it pending a re- 
start. In the meantime, the steel works are large con- 
sumers of iron, and in view of this fact the present number 
of furnaces may continue in blast for a time, but if, on 
the other hand, the trouble continues and extends, then 
there will be some damping down at most works. There 
is not the same life in the markets as there has been. 
Given a freedom from labour troubles, and a possible 
reduction in labour costs, there would be a steady im- 
provement in the demand. Small cargoes are being 
dispatched from this port to Antwerp now and then. 


Iron Ore. 


The iron ore trade is very quiet, and there are 
no mines working at anything like their full strength. 
It is not anticipated that there will be much change for 
the better for along period. None of the mines are working 
full time or are employing a full complement of men. The 
trade in foreign ore is not heavy, and cargoes are arriving 
at long intervals. Some foreign ore has been stocked, and 
is now being reduced. 


Steel. 


The steel trade continues on unaltered lines. 
The Barrow rail mills are at work, as also are the hoop 
mills, and in connection with the latter there are exten- 











342 THE ENGINEER 











Marcu 24, 1922 








sions in other branches of steel manufacture that will | engineers for materials to work under superheated steam, 
add very considerably to the activity of that branch. | and generally at temperatures higher than 350 deg. to 
In other parts of the district the steel works are engaged | 40% deg, This property of resisting heat was also combined 
upon various classes of steel. The demand is not heavy, | with resistance to electricity, and therefore rendered these 
but there is limited work for some time. Rails were | alloys very valuable materials for electrical resistances. 
shipped from Barrow to Colombo and Lagos last week. Nickel alloys were also, in general, superior to other non- 
ferrous alloys in their power to resist corrosion. Amo’ 

the alloys of nickel which might be said to stand out pre- 
eminently were those of nickel and copper, which contained 
between 40 and 65 per cent. of nickel; alloys of nickel 





SHEFFIELD. and chromium ; alloys of the latter class which contained 

lend |} iron ; and certain others. The alloys of copper and nickel 

Crnreghnns O MD | which had been referred to in the Press, with reference 

Working Full Time. to their stainless properties, were by no means new. 


They were amongst the oldest alloys known to civilisa- 
ALTHOUGH it must unfortunately be admitted | tion. Distinct evidence was in existence that copper- 
an exceptional instance, it is gratifying to find, at any | nickel alloys were used for coins and tokens as early as 
rate, one local firm that is working, not only full time, | 233 B.c. The general conclusion with regard to these 
but a twenty-four-hour day for seven days a week. This, | alloys was that very considerable progress was i 
at any rate, is the experience in a number of their depart- | made, and it was likely that in the near future materials 
ments which Messrs. Spear and Jackson are able to report, | might be produced which possessed an exceedingly high 
and on a recent visit I found abundant evidence in support | degree of resistance to stain, tarnish or corrosion generally, 
of this claim. This firm, it is scarcely necessary to explain, | It could not, however, be truly said that that time was 
specialises in saws of all kinds and in spades, shovels and | yet, and it was unfortunate that the public had been led 
forks, and its present spell of activity—which is indeed | to conclude that the problem had been entirely solved. 
rather more than a “ spell,” for it dates back almost from 


the cessation of war-time work— is not confined to any sin- The Corrosion of Metals. 
gle department. The firm has, in fact, the almost unique 
distinction of having found employment recently for The corrosion of metals has also been discussed 


additional men, instead of having to reduce their number | during the week by Dr. Rogers, one of Sheffield’s best 
or their hours. What is still more gratifying is the fact, | known investigators in metallurgical science and practice. 
as stated to me by one of the directors, that much of | Alluding to the famous ancient holy wrought iron pillar 
this business has been captured from the Americans. | at Delhi, which is over 23ft. high and weighs 6 tons, he 
Perhaps one secret of Messrs. Spear and Jackson's | suggested that one reason why it never rusted might be 
present activity is that they have for some time | the almost ceaseless slight sand-blasting action of the dust 
past been trying to break away from the traditional | carried in the atmosphere. He made a laboratory investi- 
British way of supplying only what they think their | gaticn to study this action, which, he thought, he might 
customers want, instead of meeting their customers’ | be able to apply as a basis of a new test in the develop- 
own requirements. They have been sending into all parts | ment of new steels and alloys for resisting corrosion under 
of the world to investigate actual conditions and require- | conditions obtaining in service. 

ments, and to a large extent regard their representatives 


as investigators rather than merely salesmen. A New Telephone Exchange. 
. Sheffield’s new telephone exchange, which has 
Seoking Werk fer Sheffield. | been promised for years past, now seems within measur- 


The Lord Mayor of Sheffield, together with | able distance of realisation. Work has been started on 
representatives of other armament centres which were | preparing the ground—a site in the centre of the city— 
badly hit by the results of the Washington Conference, | for the foundations. The task of erecting and equipping 
recently had an interview with the First Lord of the | the exchange will take a considerable time, and it is 
Admiralty, the Chancellor of the Exehequer and other | estimated that it will be three years before the city enjoys 
members of the Government. They presented a very | the full benefit of the new system, which, it is said, will 
strong case for special consideration, and urged that orders | embody some new and unique devices. 
for the two capital ships which were to be built in place 
of the four battleships should be put in hand as soon as Fuels. 

ible; the Iso urged that colonial - Gov 
oe eS eee The inland demand for industrial fuels has, of 
course, fallen off very rapidly as a result of the engineer- 


should be encouraged to place their orders or contracts 

in this country, seeing that they often raise their capital | . ; - 

here, and that the Overseas Trade_Departments should | ing stoppage. At hard coal pits this falling off has been 
facilitate the construction of railways and other works | 5° marked as to necessitate short time working, The 
and plants which would assist the steel trade. The First | ©xport demand is, however, on a fairly good scale, and 
Lord of the Admiralty promised to consider the possibility increased shipments at the Humber ports are anticipated. 
of expediting the orders for the two new capital ships, | In fact, there are already a large number of inquiries for 
and to pass on the suggestions respecting orders from the | forward business, and orders are being placed more readily 
Colonies. The Lord Mayor returned to Sheffield very than was the case a short tame ago. The steam coal market 
hopeful that the result of his representations would prove | is in a far better position than might have been expected. 
of advantage to the city. In the case of Sheffield, of course, | In spite of the falling off in inland demand, values remain 
it is more a matter of guns and armour than of actual | steady, and no great change is likely until the wages 
shipbuilding, and these could be manufactured in advance | ascertainment for February—on which April prices will 
of the actual construction of the ships.. How far this can | be based—is known. There are, however, special lots 
be done without disturbing the plans of the Chancellor | offered at cut prices. The small fuel position is unchanged, 
of the Exchequer is a problem which the Departments though if short time continues, stocks will soon accumulate. 


concerned are confronted with. Production of blast-furnace coke is slowly overtaking the 
demand. Export business is not so strong as a week or 
Looking Ahead. two ago, and values are weakening. Owners of the soft 


and deep hard pits in Derbyshire are no longer disposed 
At the moment, of course, the engineering trouble | to pay the same getting rates for soft coal as was done 
precludes the possibility of any revival of business; but | during the war, and have given notice of reductions, 
everything possible is being done to prepare for it as soon | ranging from 6d. to 44d. per shift, while in the case of boys 
as the turn comes. The Sheffield Corporation, for instance, | under twenty-one the reduction will amount to Is. Id. 
has made a further reduction in its electricity charges, |The matter is being viewed with serious concern by the 
which, in effect, will mean that one-half of the maximum | Derbyshire Miners’ Association, and it is not likely that 
increase imposed as a result of the war will have been | the cuts will be agreed to without strong resistance. The 
swept away. This is the third reduction in nine months. | suitability and reliability of reinforced concrete for pit 
The declared object of the electric supply department is | shaft lining, and for the construction of headgears, was 
to encourage increased consumption, and enable firms to | advocated by Mr. T. Crosby, of Swinton Common Colliery, 
cheapen production, lay down new machinery, and thus/in a paper read before the Yorkshire Colliery Under- 
create employment. Another helpful factor is a notice- | managers’ Association. The experiment, he said, was 
able stabilisation of prices. Reductions in iron and steel | being watched with considerable interest, for the motion 
material would seem to have almost come to an end, and | of the loaded cage and engines set up a certain oscillation. 
buyers are beginning to realise that they have little or | That and other factors set up a peculiar strain on materials 
nothing to gain by holding off the market or by placing | of which headgears were built, and concrete experts and 
orders abroad. The drop in prices has been more con- | colliery engineers were very anxiously awaiting the results. 
spicuous in the Swedish than in the home market, probably | In his own experience, the concrete lining of the shaft had 
because quotations for Swedish material soared to greater | proved entirely successful, and he recommended its use 
heights than British material during the war. There have | throughout the entire length of the shaft. 
been recent quotations of £25 for Swedish Bessemer 
billets, which at one time were more than £50. Swedish a 
grey pig is now down at £9 10s., compared to £30 during 





the war, and bar iron has dropped from £60 to £20. Two - > 
important materials can now be bought at less than pre- NORTH OF ENGLAND, 
war values. Qne of them is steel scrap, the local price F Correspo ) 
of which is from 50s. to 55s. per ton, whereas similar Buhne > aaa 
material was worth about £3 15s. in 1914. Tungsten A Gloomy Trade Situation. 


powder is being sold as low as 1s. 6d. per lb., compared | 
with a pre-war average of from 2s. 3d. to 3s., while it THe general trade situation in the North of 
exceeded 6s. during the war. Coke for melting crucible | England is very unsatisfactory, and prospects under the 
steel has lately been reduced 10s., the quotation for beehive | present disturbing circumstances must be described as 
quality being 37s., and patent quality 27s. per ton. The| gloomy and discouraging. The continuation of the 
highest recorded prices for the former were between 70s. | dispute in the engineering industries, and the threatened 
and 80s. | stoppage in the shipyards are having their inevitable 
| effect on other branches of industry. This labour upheaval 
Value of Nickel Alloys. | is to be deeply regretted. A few weeks ago there were 
| signs, definite, if few, of a trade revival, and-if these 
_ The utility of nickel alloys in certain branches | troubles had not arisen there is no doubt that a pro- 
of engineering was the subject of an interesting paper | gressive improvement in the trade position would have 
read before the Sheffield Section of the Institute of Metals. | been experienced. 
The author, Mr. W. R. Barclay, who formerly held an | 
important position in connection with Sheffield University, | Cleveland rade 
said these alloys of nickel had considerable value in modern | mergths: 
engineering, because they possessed the property of Up to the present there has not been any tendency 
retaining their tensile strength at temperatures very | to arrest deliveries of pig iron under contract in conse- 
much over the normal, and appreciably higher than was | quence of the industrial disturbances, but the volume of 
the case with other non-ferrous alloys. This factor was| new business has become appreciably smaller. Home 
of very great value in view of the requirements of modern | buyers are not coming forward with the same degree of 





confidence. There is, however, a fair number of inquiries 
from abroad. The supply is hardly sufficient for current 
needs. Makers still com Tain that recognised market rates 
are unremunerative, a 4 the only hope of rectifying this 
unfortunate position appears to be by a fall in the cost of 
production. Prospects in this direction, however, aro 
not very encouraging. A blast-furnace at the Tees Iron. 
works is to be put out of operation at the end of this 


week, which will reduce the number of furnaces producing 
foundry iron, to six. Thus there is not likely to be any 
surplus iron, and makers are adhering firmly to their 


recent prices. One of the obstacles to putting more fur 
naces into blast—apart from the high cost of production 
—is the prolongation of the bricklayers’ strike. It i, 
believed that this unfortunate dispute will need to be 
settled before the output of pig iron can be increased. 


Hematite Pig Iron. 


The relatively high price now ruling for East 
Coast hematite pig iron has had the effect of restricting 
business with the Continent. There is a good market 
both in Germany and in Italy for East Coast hematite, 
but prices are closely scrutinised, and the difference of a 
shilling or two may mean the loss of an order. Now that 
the second furnace is operating at the Seaton Carew 
Ironworks, and the output has been further increased, 
there may be keener competition for orders, and possibly 
a shading of the price. As yet, 100s, is kept as the general 
quotation of mixed numbers, but with a lull in buying 
makers are a little more inclined to seek business. There 
is, in fact, not quite the same difficulty in getting small 
lots of prompt iron, and possibly for a good order the 
100s. quotation would already be shaded. 


Iren-making Materials. 

The foreign ore trade is rather more active, but 
the relatively high price of best Rubio ore, which is now 
27s. per ton c.i.f. Tees and may go higher in consequence 
of the increase of the export duty from Spain on April 
Ist, tends to divert business to other channels. Most of 
the sales recently have been for North African ores, which 
range from 21s. to 22s. per ton, and several cargoes hav: 
changed hands, although business is still largely of a 
hand-to-mouth character. Some of the coke makers 
continue to quote 29s. fur furnace coke, but for the better 
brands no difficulty is experienced in obtaining 30s. per 
ton delivered at the works, and the latter seems to be the 
standard price for good qualities. 


Manufactured Iron and Steel. 


The bricklayers’ strike is seriously affecting tlw 
steel works, and grave difficulties are being experience: 
by the already harassed manufacturers. There seers to 
be just a trifle better tone in the market, but any inquiries 
that come forward are still for very small lots, which 
destroy all chance of producing at a profit, Whilst unde: 
cutting for foreign trade is by no means so keen as it has 
been, export business can still be put through at sub- 
stantially less than home prices. 


The Coal Trade. 


The tone of the Northern coal market at th: 
moment is*exceedingly steady, and in spite of some rather 
pessimistic forecasts, the position has not deteriorated to 
any appreciable extent. The undertone, however, is not 
so strong, and there is an absence of stabilty and assuranc: 
respecting forward prospects and contracts, and commit 
ments are approached with a degree of hesitation. There 
are on hand, and under consideration, a large number of 
foreign inquiries, including some for public utility services 
abroad. ese are for gas coals chiefly, and, if placed, 
will tend to stiffen the gas coal market ; but in view of the 
high figures now quoted, and the lower figures of some 
foreign trade rivals, the placing of orders is doubtful. In 
the meantime the collieries for the most part are well off 
for orders, and fully stemmed. They are not displaying 
any anxiety to commit themselves much further, while 
exporters are also not disposed to purchase very large!) 
for future delivery. In their opinion the position is not 
sufficiently stable to allow of any speculative buying. 
There is a fair amount of business passing for prompt, but 
it is through second hands, who are able to obtain good 
prices for any holdings they possess. There is more than 
sufficient tonnage on offer, which makes the situation more 
satisfactory for the collieries. The steam coal trade is ver) 
brisk for every class, and business direct with the collieries 
is difficult, as they are sold out for prompt, while for any 
date before the end of April top values are exacte: 
Second steams, nuts, and all kinds of steam smalls, though 
heavily produced, are very steady. Gas coals of ever) 
kind are scarce, and unobtainable from the pits, the output 
being disposed of for the next few weeks. Coking cozls 
are fairly steady, and bunkers retain all their recent 
firmness fof any early date of shipment. The coke market 
has eased away, especially for foundries. Gas coke is 
steady. 


a ————— 4 


SCOTLAND. 
- (From our own Correspondent. ) 
Pronounced Depression. 


Tue crisis in the engineering trades has assisted 
to accentuate the depression in industrial circles. Traders 
everywhere are merely marking time at present, and 
general conditions are most unsatisfactory. As in th 
case of the coal strike last year, the present industria! 
strife has broken out just when there seemed a chance 0! 
conditions improving. A few weeks ago buyers became 
more active, and there seemed reason to expect better 
things soon. Now, however, the buying movement has 
come to an end, in the meantime, at least. The level of 
rices, of course, is partly responsible for the check to 
Caving operations. Steel makers, generally, are main- 
taining quotations on a fairly high basis in spite of the 
dearth of business, contending that even at the prices 
charged a loss on production is inevitable. Consumers, 
on the other hand, maintain that in the face of cheape' 





wages, coal, and pig iron, makers ought to be able to grant 
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a substantial decrease in prices. In any case, whatever 
the reason, the little spurt in buying has died down, and 
consumers are again purchasing on the smallest possible 
scale. There is a lack of confidence in the markets, and 
neither producers nor conswmers.are inclined to take 
risks. 


Glasgow Pig Iron “‘ Ring’’ Re-opened. 


In accordance with the decision reached a few 
weeks a,0 by the Committee of the Scotch Pig Iron Trade 
\ssociation, the Glasgow Pig Iron Ring was re-opened last 
week. No warrants are in existence, and consequently 
prices were quoted for makers’ iron. Cleveland No. 3 
G.M.B, was quoted at 90s. cash buyers and 95s. sellers 
three months. No business was done during a session of 
short duration 


Pig Iron Markets Idle. 


Little or nothing is passing in the pig iron markets, 
Only very small lots are being bought on home account, 
and though the foreign inquiry is increasing, actual 
business is not resulting. The number of furnaces in blast 
is very small, but makers have difficulty in disposing of 
outputs, and in order to avoid additions to stock, prices 
of foundry qualities are being reduced. Hematite, mean- 
time, is comparatively firm. 


Finished Steel and Iron. 


Business in the steel trade is seriously curtailed, 
ind it is estimated that not more than 20 per cent. of the 
productive capacity of the works in the West of Scotland 
is in action, Plates and sectional material are extremely 
quiet, and makers find it increasingly difficult to do any 
business at all. The steel mills were doing fairly well for 
a time with export orders, but this source of demand is 
much quieter again. Galvanised sheets, too, are in. poor 
request. Wrought iron and steel tubes are not securing 
much business, and there are few new orders for machinery. 
Small tools are doing fairly well. Malleable bars are prac- 
tically lifeless. There is a small general and agricultural 
turnover, but orders are of little bulk, and works are poorly 
employed. The export side has not developed to any 





cargoes is negligible. Still, despite the diminished inquiry 
the tone of the steam coal market here is firm, and coal- 
owners are very closely watching the course of events in 
the American coalfield, where labour troubles are expected 
to develop next month. At the! most, the strike) in the 
American coalfield will only be sectional, and it is rather 
difficult to say what the precise effect of it will be on this 
market, assuming it comes about. Coalowners here will 
almost certainly advance their prices, but, of course, it 
remains to be seen whether the general demand for coals 
from abroad increases to any appreciable extent It is 
interesting to note that, one inquiry out of the ordinary 
has come along, this being for 6000 tons of Welsh steam 
coals per month for six months as from April, the destina- 
tion being Montreal. These coals are required, it is under- 
stood, for consumption by liners, and it looks as if the 
inquiry is the result of fears respecting troubles in the 
American coalfield. 


Docks Working Hours. 


The suoject of working hours at the South Wales 
docks was discussed at Cardiff at the end of last week by 
the representatives of the Chambers of Commerce and 
the coalowners, together with the representatives of the 
coal trimmers and tippers, but very little headway was 
made. The proposal which came in for most discussion 
was that the present two shifts, from 6 a.m. to 2 p.m. 
and from 2 p.m. to 10 p.m., should be converted into nine 
hour shifts, each less an hour for meals, leaving eight 
working hours, divided by an interval of four hours and 
two hours respectively The idea of this proposed change 
is to permit the better clearance of traffic and to increase 
the working efficiency of the docks by 20 per cent., this 
being the contention of the Dockowners’ Association. 
Unfortunately, the representatives of labour were not 
enamoured with the scheme nor with the suggestion regard- 
ing the re-introduction of the third shift. Their view is 
that increased tipping appliances should be provided and 
dock improvements generally effected. This being their 
attitude, the whole question was referred to a joint sub- 
committee, which was due to meet this week in order to 
prepare a report for submission to a further conference. 





Pit to Close. 





extent in any one department. Freights are easing, but 
the caution in buying has extended to foreign markets also. 
The Australian and New Zealand markets show a slight 
movement. Tubes, and fittings and sanitary ware are 
going in larger measure to South America. Inquiries from 
South Africa and the Far East are very meagre at present. 


Coal. 


A comparatively good general turnover was 
done during the past week. Conditions, however, only 
show improvement in the export branch. Home sales 
are very disappointing, and a considerable amount of price- 
cutting is gomg on for all descriptions of fuel. Industrial 
deliveries are very restricted, and railways and municipal 
undertakings are buying sparingly. House coal is in fair 
demand, and some consignments of fuel have been sent 
to the West of Scotland from Fifeshire mainly for domestic 
use. Householders are now buying at cheaper prices, fuel 
being obtainable at 1s. 9d. to 2s. ld. per hundredweight, 
according to quantity and quality. Ten-hundredweight 
lots upwards of second quality coal can be bought at the 
former figure, and best qualities at the latter price. Single 
hundredweights range from Is. lld. to 2s. 3d. and 2s. 5d. 
per bag. Exports are on the increase, and if bigger supplies | 
of steamers were available the returns would show a more | 
decided improvement. Continental consumers are more | 
active, and the Lothian collieries are booking good orders 
for all descriptions of fuel. Some good consignments have 
also been sent to the London market. Fifeshire collieries 
also are doing better, owing to a steadier flow of business 
from Baltic ports. Prices are irregular, but for the most 
part show an inclination towards easier values, though 
washed materials maintain their position. Aggregate 
shipments for the week amounted to 273,505 tons against 
247,936 tons in the preceding week, and 334,147 tons in 
the same week in 1913. 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent, ) 
Coal Trade Activity. 


FOREIGN coal exports last week were not quite 
as good as those of the previous week, but allowing for 
the inevitable periodical variation which occurs in returns, 
the figures cannot be accepted otherwise than as satis- 
factory when all things are considered. The flow of tonnage 
and had weather may be responsible for some diminution 
in the shipments accomplished, but in spite of the official 
figures it is noteworthy that at the Barry Docks the returns | 
for last week created a record since the reduced working | 
day came into operation, the total quantity of coal shipped | 
being 203,589 tons. It follows, of course, that the work | 
done at some of the other docks must have fallen off, but 
the fact that considerable quantities of coal have to be 
shipped is again proved by the heavy chartering of tonnage, 
which has taken place. Last week the improvement in 
chartering which has been in evidence of iate was main- 
tained, and no less than 130 steamers, representing a 
carrying capacity of close on 394,000 tons, were taken up 
by exporters to be loaded at the ports of Cardiff and | 
Newport. One very noticeable feature about the exports | 
recently has been the fact that Welsh coals are finding 
their way to all parts of the world, as in pre-war days. 
Still, at the same time there is a lull in the inquiry for 
coals in the case of Italy and France, as a result of the 
comparatively high prices for supplies from this district. 
In the case of Ital}, the position is that shipments to that 
country have recently been very heavy, and there is a 
certain amount of congestion at the ports of discharge. | 
The desire of the firms importing the cargoes to get quick 
clearance has resulted in a fall in the Italian market, and 
buyers are now offering a price which is below cost. Coals 
cannot be bought and shipped to West Italian ports at 
the figure, so it is easy to see that the demand for fresh | 


| ciable change as compared with a week ago. 


| generally. 


| of the probabilities of trouble in the American coalfield, 
| but in any event most concerns are very well off for orders, | 


j} and unchanged, but pitwood is rather steadier. 


At a time like the present, when the conditions 
in the steam coal trade are better than they have been 
this year, it has come with all the greater surprise that 
notices have been served upon the whole of the workmen, 
about 600, employed at the Lower Deep Colliery, Blaina, 
which is owned by Lancaster's Steam Coal Collieries, for 
which the sales agents are T. Beynon and Co., Limited. 
It is understood that the colliery is not a paying proposi- 
tion. Since February of last year, all the large collieries 
at Blaina have been idle, with the exception of the Lower 
Deep Colliery and the North Blaina Colliery, the latter 
being now the only one to continue operations. 
there has been a good deal of distress in the district, and 
it has been stated on more than one occasion that 75 per 
cent. of the population has been in receipt of parish relief. 
It is not so long ago that the Minister of Mines, with repre- 
sentatives of the owners and the workmen met in confer- 
ence in order to discuss ways and means of reopening the 
mines in that area. The company expressed itself as 
ready to adopt any reasonable suggestion, but the pro- 
posal which was put before it by the workmen was found 
to be unacceptable. 


Current Business. 


The steam coal market really shows no appre- 
On paper 
the collieries are very fully sold, but, of course, if tonnage 
does not come up to time, it means that their loading 
arrangements are upset, and they cannot always get their 
wagons cleared. Even so, however, colliery salesmen are 
not inclined to make any material concessions so far as 
large coals are concerned, though small descriptions are 
not so steady, owing to there being larger quantities on 
the market as the result of the bigger production of coals 
The price for best Admiralty large is 27s. 6d., 
and for second qualities 27s., and it is practically impos- 
sible to break these figures, whether for prompt or back- 
ward shipment. Colliery salesmen are very cautious 
regarding their commitments for delivery ahead, in view 


not only for the remainder of this month, but for next | 
as well. It has to be remembered that in the case of April 
the Easter holidays have to be, taken into calculation, 
which means that there will be a loss of output and less 
time in which to execute export deliveries. Monmouth- 
shires keep a very steady tone, but best smalls are not 
worth more than 19s. 6d. at best. Patent fuel and coke 
Anthra- 


Naturally | 


LAUNCHES AND TRIAL TRIPS. 


—— 


NavsichA, ‘oil tarikér'; built by the North of Ireland Ship- 
building ay, Limited; to the order of Compagnie 
Auxiliaire de Navigation, Paris’; dimensions, 388ft., 52ft. 6in., 
29ft. 3in.; to carry oil cargo. Engines, triple-expansion type, 
having cylinders 26in., 43in. and 72in. by 48in., taking steam 
at 180 lb. from three large boilers, working under forced draught. 
They burn either oil er coal, and are being built by Messrs. 
John G. Kincaid and Co., Limited. The vessel and machinery 
have been designed for a speed of 11 knots on 23ft. mean draught . 


Monique, oil tanker; built by the Chantiers et Ateliers de 
la Gironde, Bordeaux ; to the order of the Compagnie Auxiliaire 
de Navigation, Paris ; dimensions, 425ft., 57ft., 33ft.; to carry 
petroleum cargo. The main engines have cylinders 28in., 46in. 
and 76in. by 52in. stroke, taking steam at 180 1b. pressure from 
four large single-ended boilers, arranged for coal or oil fuel 
burning, having three furnaces in each boiler and working under 
forced draught. These boilers have been constructed by the 
shipbuilders. The of-burning has been installed by the Socié.é 
Normande, Cherbourg. Trial trip, March 7th, when a speed of 
11.2 knots was attained. 


ARnvs, twin-screw motor vessel ; built by Swan, Hunter and 
Wigham Richardson, Limited, Neptune Works, Newcastle-on- 
Tyne ; to the order of Cia. General de Tabacos de Filipinas of 
Spain; dimensions, 377ft., 49ft., 28ft. 9in.; to carry over 
6000 tons of oil and general eargo,, Engines, twin screws, each 
driven by a set of “ Neptune” marine oil engines of the two- 
cycle, port-scavenging, .long-stroke type, with six working 
cylinders, each set designed to develop about 1000 brake horse- 
power. These engines are also being constructed by Swan, 
Hunter and Wigham Richardson, Limited. The scavenging 
cylinders are underneath the working cylinders, and are used 
for starting and reversing the main engines with low-pressure 
air. Launch, March 14th. 

Crry or Yoxouama, geared turbine steamer ; built by Wm 
Gray and Co. (1918), Limited, West Hartlepool ; to the order 
of the Ellerman Lines, Limited, of Liverpool; dimensions, 
484ft. 6in., 58ft. 2in., 34ft. 8in.; to carry cargo. One high- 
pressure turbine of impulse type and one low-pressure turbine 
of the reaction type independently connected through flexible 
couplings to a set of double reduction gear wheels, which drive 
a four-bladed propeller through a single line of shafting. Con- 
structed by the Central Marine Engine Works of the builders. 
Steam supplied by four boilers to burn coal or oil. Pressure 
225 lb. per square inch. Trial trip, March 9th. 


os 

KavuLp! steel screw steamer ; built by the Blyth Shipbuilding 
and Dry Docks Company Limited; to the order of Messrs 
Hijos de Astigarraga, Bilbao, Spain; dimensions, 331ft., 
46ft. 8in.; to carry cargo. Engines, triple-expansion, 25in., 
4lin. and 68in. by 45in. stroke; constructed by Messrs. Geo. 
Clark, Limited, Sunderland. Trial trip, March 10th 

SorpHocies, twin-screw passenger and cargo vessel; built 
by Harland and Wolff, Limited ; to the order of Geo. Thompson 
and Co., Limited; dimensions, 500ft. by 63ft. by 35ft. 3in.; 
12,300 gross tonnage. Engines, Brown-Ourtis compound tur- 
| bines ; constructed by the builders ; trial trip, February 2nd. 





Loxpow Marv; built by Cammell Laird and Co., Limited ; 
to the order of the Osaka Shosen Kaisha; dimensions, 450ft. 
by 56ft. 6in. by 35ft. 3in.; to carry,10,000 tons. Engines, 
Parsons turbines, double reduction gear, pressure 200 lb.; 
constructed by the builders ; trial trip, February 8th. 

DINTELDYK, twin-screw motor vessel ; built by Harland and 
Wolff, Limited ; to the order of the Holland-American Line ; 
dimensions, 502ft. by 62ft. by 38ft. 6in.; to carry 9500 tons. 
Engines, crosshead type, eight-cylinder, four-cycle Diesel oil ; 
constructed by the builders ; delivered to owner, February 10th 

Marp or Hypra, single-screw steam cargo vessel; built by 
John I. Thornycroft and Co., Limited; to the order of Mr. 
Michael Embiricos ; dimensions, 250ft. Gin. by 240ft. by 36ft.; 
to carry 2000 tons deadweight. Engines, triple-expansion, 
18in., 30in. and 50in. by 33in. stroke, pressure 180 lb. per square 
inch ; constructed by the builders ; trial trip, Monday, Febru- 
ary 13th. 

Map or Psara, single-screw steamer; built by Cammell 
Laird and Co., Limited ; to the order of Mr. Michael Embiricos, 
for the Byron Steamship Company, Limited; dimensions, 
374ft. by 50ft. by 25ft.; 10,500 tons displacement. Engines, 
set of Parsons compound impulse and reaction turbines, pres- 
sure 180lb.; constructed by the builders; launch, February 
13th. 

San GERARDO, oil tank steamer; built by Palmer's Ship 
building and Iron Company, Limited ; to the order of Eagle 
Oil Transport Company, Limited; dimensions, 548ft. by 
68ft. Gin. by 42ft. 3in.; to carry 18,000 tons deadweight. Engi nes, 
single-screw double-reduction geared turbines, pressure 200 lb.; 
constructed by the builders ; trial trip, Tuesday, February |4th. 


CATALOGUES, 





Henry MiLnzs, Ingleby Lathe Works, Bradford.—Lllustrated 
catalogue of Type R lathe, 3j}in. centre. This treadle screw- 
cutting lathe has just been placed on the market by Mr. Milnes. 

Stanton Ironworks Company, Limited, near Nottingham.— 
Illustrated list of cast iron pipes in stock January, 1922. The 
company is able to supply the Stanton-Hume reinforeed concrete 
pipe from 4in. to 60in. diameter. 


Tae West Kent Works, Limited, agricultural engineers, 





cite coals are on the quiet side, although some of the sized 
coals and rubbly culm and duff coals are rather scarce | 
and a shade firmer. | 


Latest News from the Provinces. 


WALES AND ADJOINING COUNTIES 


Swansea Metal Exchange. 


Tue tin-plate outlook gives more promise in 
view of the inquiries circulating and the fact that stocks 
are becoming depleted. Prices show an improving ten- 
dency. Business at the moment is still comparatively 
quiet, but makers are not disposed to enter into commit- 
ments for forward delivery at the prices ruling on account | 
of the costs of production. 


Sheet Mills Closed. 


It is reported at Newport that J. Lysaght, 
Limited, the well known sheet manufacturers, have closed 
down their sheet mills at Newcastle, Australia. Some of 
the workmen propose returning to this country. 


Westerham.—aA leaflet illustrating an automatic tractor tip 
cart, suitable for farmers and contractors. This cart can be 
attached to the rear of the tractor and thus does away with a 
horse. 

Micuett Bearrves, Limited, South Benwell, Newcastle-on 
Tyne.—A new edition of the Michell bearing book is to hand. 
This edition constitutes a short introduction two the modern 
science of lubrication, with some illustrations of. practical 
examples embodied therein. 

Westincuouse Execrric INTERNATIONAL Company, East 
Pittsburg, Pa., U.S.A.—Copy of price supplement for general 


| catalogue, dated January 16th, 1922, effective on January 16th, 
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1922. Supersedes price supplement dated August 15th, 1921. 
The list consists of over thirty-six pages of alterations. 


Samvet Ossorn anv Co., Limited, Clydq Steel Works, 
Sheffield.—Pamphiet No. 2 on Osborn’s toughened steel castings 
and forgings. Llustrations of the different types are included. 
Also Pamphlet No. | on Osborn’s “ Titan ” manganese stee. 
castings and forgings, of which different types are illustrated. 
Booklet entitled “* Carbon Tool Steels—Hints.” 


Limited.—“* Sewerage, Sewage Puri- 
An extremely well got up 


Apams-HyYDRAULICs, 
fication Works, Sewage Lifting, &c."’ 


| and illustrated catalogue of the numerous types of machines 
| apparatus and fittings which this firm makes for use in the 
| disposal of sewage. It is divided into seven sections, as follows 


—* Automatic Sewage Lifting,” “ Sewage Ejectors, Centrifugal 
Pumps, &o.,"" “Sewage Purification,” “Sewer Flushing, 
“Sewerage Ironwork,’ “ Venturi Tubes and Meters,” and 
“Manhole Covers,” and altogether it contains a very large 
amount of useful information, 
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IRON ORE. 
N.W. Coast— 
Native 28/- 
RR IED; be iti sine |. vonks-can 60m . eras 28/- 
(1) N. African iat) Sanne coer eas 28/- 
N.E. Coast— 
Native s aon 
Foreign (c.i.f. 2 27/- 
PIG IRON. 
Home. Export. 
£4 4, 2. d. 
(8) ScoTLaND— 
Hematite ... ... 56 7 6 —_ 
No. 1 Foundry 500 wis 
No.3 ,, 415 0 - 
N.E. Coast— 
Hematite Mixed Nos. § 00 5 00 
No. 1 ae! one 510 510 
Cleveland— 
No, 1 ... 415 0 415 0 
Silicious Iron... 415 0 415 0 
No, 3 G.M.B. ... 410 0 410 0 
No, 4 Foundry 47 6 ez 
No. 4 Forge ip & egpee 426 
Mottled "315 0to4 0 0 315 Oto4 0 0 
White ... 315 0t0o4 00 315 Oto4 0 O 
MIDLANDS, 
(8) Staffs. — 
All-mine (Cold Blast) .13 00 = 
Part Mine Forge ... ... None duns 
North Staffs. No. 3 F'dry 45 0to410 0 
(8) Northampton— 
Foundry Nos. 2 and 1... Nominal, 
- No. 3 ee eee _ 
- Forge 310 O0to3 12 6 
(8) Derbyshire— 
No, 3 Foundry oa. tee 4 SE te 6-5. SG 
Forge iiecieiin. sae 312 6to315 0 
(3) Lincolnshire— 
Basic 40 0t04 5 0 
Foundry 45 0t0410 0 
Forge 42 6to4 5 0 
(4) N.W. Coast— 
N. Lanes, and Cum. 
Hematite Mixed Nos. 510 0t0515 0 
MANUFACTURED IRON. 
Home. Export 
2s. d, &« da, 
SooTLaND— 
Crown Bars .. ate ees ee’ - 
Best ,, oP ri - 
N.E. Coast— 
Common Bars  & fee - 
Tees 1410 0 — 
Lanos.— 
Orown Bars ... ... .. 12 0 @ os 
as <a. on: ee ae. a 13 15 0 
8. YorEs.— 
Crown Bars . 12 00 = 
i we Pe as en al 
Se” ar a oe | yy - 
Mcm.Laxps— 
Marked Bars (Staffs.)... 1410 0 ... ... - 
Crown Bars ... ... 1110 Oto 12 0 0 
Not and Bolt Bars 1010 0to 1015 0 
Gas Tube Strip 58 0-6) aedx.. - 
Hoops (Nom.) 140 O0to15 0 0 
STEEL. 
(6) Home, (7) Export, 
2a 4, 2s 4, 
(6) SooTLanD— 
Boiler Plates .. 14400 a 
Ship Plates gin. andup10 10 0 _ 
Sections .., Be tc sett eee - 
Stee] Sheets Yyin.togin.1115 0 .. .. 1. 


Sheets(Gal. Cor, 24B.G.) — £16 10 Oto 17 0 0 








STEEL (continued) 
N.E. Coast— Home. Export. 
£8 4, & ws 4d, 

Ship Plates ... ... 1010 0 _ 
Angles . 10 0 0 - 
Boiler Plates ... 1410 0 - 
Joists... ... 1010 0 - 
Heavy Rails ... 910 0 ~- 
Fish-plates 1410 0 - 
Channels... ... 1410 0 - 
Hard Billets ... $5 0 - 
Soft Billets 7650 - 

N.W, Coast— 

Barrow— 

Heavy Rails ... OD] .. 200, 2 - 
Light ,, 11 0 Ot 18 0 0 
Billets... 96560 _ 
Ship Plates 10 10 0 - 
Boiler ,, 1410 0 - 


ManougsTsr (Prices irregular and uncertain, paeeron ae 


Bars (Round) 10 0 Oto 12 0 0 
» (others) ll 0 Ote 12 0 0 
Hoops (Best) ... 15 5 0 16 0 0 
» (Soft Steel) 12 56 0 12 0 0 
Plates’... icc «0s cco £10 to 12 10 0 0 
o (tauee. Beller... “98 OO nn. ce - 
SHEFFIELD— 
Siemens Acid Billets ... 10 0 Oto ll O 0 
Bessemer Billets ... 1210 0 - 
Hard Basic 9 5 0 - 
Soft ,, 710 0 - 
Hoops : 12 5 0 = 
Soft Wire Rods 11 0 0 - 
MIDLaNDs— 
Small Rolled Bars ... 90 0t 950 
Bessemer Billets ... 710 Ote 8 0 0 
Hoops : 12 0 0 oe - 
Gas Tube Strip 10 5 0 t0 1010 0 
Sheets (24 W.G.)... ... 1210 0 to 1310 0 
Galv. Sheeta(f.o.b. L’ pool) 16 0 0 t 16 5 O 
Angles a0 10 0 0 — 
Joists 1010 0 - 
Tees... .. 1 080 ~ 
Bridge and Tank Plates 10 10 0 
NON-FERROUS METALS. 
Swansgza— 
Tin-plates, I.C., 20 by 14 19/- to 19/6 
Block Tin (cash) 143 7 6 
an (three months) 14417 6 
Copper (cash)... 7a 59 2 6 
» (three menthol... 60 0 0 
Spanish Lead (cash) “ 2115 0 
eS (three months) 2110 0 
Spelter (cash) ’ 2615 0 
» (three months)... 2517 6 
MaNCHESTER— 
Copper, Best Selected Ingots 6410 0 
» Electrolytic , 67 0 0 
» Strong Sheets... 9 0 0 
» Loco Tubes o1h 
Brass Loco Tubes 0 011% 
» Condenser... 01 2 
Lead, English 2215 0 
» Foreign 2110 0 
FERRO ALLOYS, 
(All prices now nominal). 
Tungsten Metal Powder __..... 1/6 per Ib. 
Ferro Tungsten ng... see 1/4 per lb. 
Per Ton. Per Unit 
Ferro Chrome, 4 p.c. to 6 p.c. carbon... £27 10/- 
s 6 p.e. to 8 p.c. oe £26 10 0 9/- 
80 Sp.ctoldpec ,, £25 10 0 8/- 
* Specially Refined 
Max. 2 p.c. carbon «£70 26 - 
o tme « --- £88 39/- 
» O76 pc euben .. «--£108 37/- 
»,  @arbon free . ---2/- per Ib, 
Metallic Chromium ..-5/8 per Ib. 


Ferro Manganese 


75 p.c. 


» Vanadium 

» Molybdenum “ 

» Titanium (carbon tres)... 
Nickel (per ton) 

Cobalt 


Aiuminiam ee ton) 


oer ton) £15 for home. 
» Silicon, 45 p.c. to 50 p.e. ... 


£18 0 0 scale 5/- 
anit ~~ 

---£25 10 0 scale 6/- per 
unit 


-..20/- per Ib. 
...7/- per Ib. 
...1/8 per Ib. 
...8180 
---14/- per Ib, 
...£110 to £120 
(British Official). 





(1) Delivered. 


(3) Net Makers’ works, 


(8) At furnaces. 





Prices for Metals and Fuels. 


FUELS. 
SCOTLAND, 


ARKSAIREB— 
(f.0.b. Glasgow)}—Steam 
" ” Ell... 
Splint 
Trebles 
_ “ Doubles ... 
Singles 
AYRSHIRE— 
(f.0.b, Ports)}—Steam ... 
Splint 
Trebles 


” ” 


(f.0.b. Methil or Burnt- 
island }—Steam 

Screened Navigation 

Trebles -_ 

Doubles 

Singles 

LorHians— 

(f.0.b, Leith)—Best Steam ... 

Secondary Steam 


Trebles 
Doubles 
Singles 
ENGLAND. 
(8) N. pot Coast— 
Household 
ye ge 
NORTHUMBERLAND — 
Best Steams 
Second Steams 
Steam Smalls ... 
Unscreened 
Household 
DuRna#aM— 
Second... 
Household... 
Foundry Coke Le eed 
SugrvigLD— INLAND. 
S. Yorks. Best Steam Hards 22/- to 23/- 
Derbyshire Hards ... . 21/- to 22/- 
Seconds ... 20/- to 21/- 
Cobbles .«. 19/- to 20;- 
Nats... .. .. 17/- to 18/- 
Washed Smalls wee ane ILf- to 12}- 
Best Hard Slacks «« ees 12/- to 13/- 
Seconds - -- exe eve 10/- to 11/- 
Soft Nutty ,, wre «c Bete RE 
Pea ” cos ces) eee 7/- to 8/- 
Smal! ‘ jaf. Cae Se 
House, Branch - . 87:- to 39 - 
» Best Silkstone ... ... 34/- to 35/- 


Blast Furnace Coke (Inland and Export)... 


CaRDIFF— (9)SOUTH WALES. 
Steam Coals 


Best Smokeless Large ... 
Becond = 20 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley _,, ne 
Best Eastern Valley Large ... 
Ordinary ” ” 
Best Steam Smalls 
Ordinary »? 
Washed Nuts.. pom 
No, 3 Rhondda Large. 
- Smalls 
No. 2 - Large 
” » Through 
29 Smalls 
Coke (export) .. 
Patent Fuel 
Pitwood (ex ship) ... 
Swansza— 
Anthracite Coals: 
Best Large 
Seconds ... 
Red Vein ... 
Machine-made Cobbles... 
Nuts ... 
Beans 
ie, inthe. .90 
Breaker Daft . 
Rubbly Calm ... 
Steam Coals: 
Large 
Seconds 
Smalls 





Cargo Through 





Export. 


21 

21/3 
22/6 to 25 3 

23/- 

21/6 

18 6 


21/- 
22,6 
23/- 


19,6 to 23 
27/6 
23/6 
21/6 
19/- 


21/6 
20/9 
23/6 
21,9 
19/- 


33/- 
to 55/- 
34/- 


40/- 


25/- to 26/- 

23/- to 28/6 

14/- to 15/- 
21/6 


25/- to 30/- 


23/- to 23/6 
21/- to 22 
25/- te 30, - 
38/- to 40). 


17/6 to 22 6 


27,6 
27/- 
26/6 to 27/- 
24/- to 25/- 
26'6 to 27/- 
26/- te 26/6 
26/- to 26/6 
24/- to 25,- 
18/6 to 19/6 
15/- to 18/6 
27/6 to 32/6 
30/- 32/6 
19/6 20/6 
23/6 24/- 
20/- 22/- 
16/- to 18/- 
30/- to 35/- 
26/- te 28/- 
32/6 te 33'- 


to 
te 
to 
to 


37/6 to 40/- 
30/- to 35/- 
27/6 to 28/6 
37/6 to 40/- 
50/- to 55/- 
55/- to 57/6 
50/- to 55/- 
20/- to 22,6 
9,6 to 10/- 
14/- to 15/- 


21/- to 24/- 
20/- to 22/6 
13/- to 18,- 
18,6 to 20/- 





(4) Delivered Sheffield. 


(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 


(8) Except where otherwise indicated coals are per ton at pit for inland and f.0.b. for export and coke is per ton on rail at ovens and f.o,b, for export. 


(7) Export Prices—F.0.B. Glasgow. 
(9) Per ton f.0.b 


(6) Glasgow, Lanarkshire and Ayrshire, 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Commercial Liberty. 


THe federations which group the interests of the 
whole of the commercial and industrial communities are 
taking an increasingly active part in the economical re- 
organisation of the country, and further congresses were 
held this last week, when certain resolutions were passed 
which showed plainly that manufacturers, traders and 
othors are not in agreement with the policy so far pursued 
by the Government. They recognise that matters have 
gone too far in the way of sacrificing the interests of foreign 
countries for the protection of industries, and the pro- 
ductive capacity is at present so far in excess of home 
requirements that the only way of reviving trade is to look 
to foreign markets, which naturally cannot buy when 
they are unable to sell goods in return. The federations 
are therefore very insistent in their demands for a more 
liberal policy, particularly in the way of removing restric- 
tions upon forcign trade and adapting the import duties 
the general interest rather than to the advantage of 
particular industries. It is now officially stated that 
restrictions upon exports are to be entirely abolished, and 


‘ 
to 





there is plenty of evidence that some concession is to be 


made to foreign countries in the way of lower import 
duties, although it is certain that any reduction will be 
strongly resisted by some of the manufacturing interests 
With the operation of the eight hours’ day, whereby the 
production has fallen in proportion to the wages paid, the 
manufacturing costs are still so high that even countries 
with appreciated monetary values are offering metal- 
lurgical and other goods at prices that would undersel! 
the French if it were not for the import duties. 


Naval Constructions, 


After undergoing several modifications since its | 


introduction two years ago, the programme of naval con 
struction, providing for an expenditure of 755 million 
francs to be spread over a period of four years, has been 
adopted by the Senate. The five battleships of the ‘* Nor- 
mandie *’ class, which were started upon before the war 
snd are now hopelessly out of date, are, of course, to be 
scrapped. The Béarn, which was near completion at the 
Armistice, is alone to be utilised as a seaplane carrier. The 
new constructions comprise three light cruisers of 8000 
tons, which are to carry eight guns of 150 mm., four of 
75 mm., and eighteen torpedo tubes, and to be capable of 
steaming at 34 knots; six destroyers of 2500 tons with a 
speed of 35 knots ; twelve torpedo boats of 1400 tons with 
a speed of 324 knots; and twelve submarines with an 
immersed displacement of 1100 tons and having a radius 
of action of 7000 miles. The programme came in for some 
stringent criticism on the ground that it was a continuance 
of the policy adopted for so many years past of equipping 
the navy with a variety of “ samples ’’ that prevented the 
constitution of a homogeneous fleet. It was admittedly 
a provisional programme, adapted to the present financial 
conditions, and was intended to “ carry over” until such 
time as a more ambitious scheme of construction could 
be introduced, for the general tendency of the debate was 
n favour of France possessing an adequate defensive navy 
which could not be sacrificed even if the security of the 
country were guaranteed by other naval Powers. The idea 
of constructing capital ships up to the tonnage allowed 
oy the Washington Conference seems, for the moment, to 
have been abandoned. No one suggested their necessity 
or even their utility, and it is noticeable that French naval 


strategy is centred entirely in the light and fast cruisers, | 
The Minister of | 


destroyers, submarines, and air craft. 
Marine affirmed that the future programme would provide 
for a complete organisation of aeroplanes in association 
with a large number of submarines, and it was evident from 
the debate that no concession is likely to be made to other 
Powers in the number of submarines that may be con- 
structed, for vessels of that type are regarded as indis- 
pensable for the security of the country and for maintain- 
ing ® seaway between France and North Africa. 


The Dordogne Barrage. 


The Dordogne, which takes its rise in the Auvergne 
mountains and joins the estuary of the Gironde, is # rapid 
river totally unfit for inland navigation, but providing a 
reserve of energy which has received special attention 
since the importance of hydro-electric distribution was 
impressed upon the country at a time when the prices of 
imported fuels rose to an abnormal level. The late M. 
Claveille, former Minister of Public Works, was largely 
responsible for the interest aroused in the possibilities of 
the Dordogne, and a scheme has now been prepared for 
constructing four barrages and generating stations between 
the towns of Vernéjoux and Brivesac, capable of supplying 
86,000 kilowatts. The cost is estimated at 400 million 
franes. The first barrage to be constructed will have a 
height, including the foundation, of 114 m., which will, it 
is said, make it the highest in the world. Its construction 
alone will cost 100 million francs and a million cubic metres 
of masonry will be employed. It will hold back 715 million 
cubie metres of water, creating an artificial lake 2650 acres 
in extent, 


A National Fuel. 


A commission has been appointed by the Govern- 
ment to draw up a programme for the production of benzol 
in France and the Colonies. This is in pursuance of the 
policy carried out for some time past in favour of creating 
a “ national fuel,” that is to say, the production of power 
aleohol and benzol in sufficient quantities to supply the 
whole of the home needs. At present France does not pro- 
duce more than 800 tons of henzol a month, and Germany 
supplies to this country about 2000 tons a month, which is 
largely used as a motor fuel by mixing it in equal propor- 
tions with petrol. The forthcoming congress on a 
“national fuel” at Béziers is intended to give a further 
stimulus to the employment of alcohol for power purposes, 
and for more than a st the Government has had in 
hand a Bill to authorise it to control the production and 
sale of alcohol. 











| three left-hand switch arms leaving the contacts L. 


British Patent Specifications. 


When an i tion ts ‘rom abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 





tod 





Copies of Specifications may be obtained at the Patent Office 


Sale Branch, 25, Southampton-buildings, Chancery-lane, W C., 
at le. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication, 


INTERNAL COMBUSTION ENGINES. 


175,172. January l4th, 1921.—Cyiieper Heaps, H. Marchand’ 
11, Raphael-street, London, 8.W. 


Tue inventor claims that his design of cylinder head offers 


special facilities for manufacture combined with efficient work 
ing. The arrangement of the various parts can be followed in 
the drawing, in which A is the engine cylinder, B is the com 
bustion chamber, C is the exhaust port, D are the inlet and 
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exhaust valves, E is the main exhaust manifold, F is the inlet 
port, G is the main inlet manifold and H is the main induction 
pipe. The inlet vaive is not visible, it lying parallel with and 
immediately behind the exhaust valve. The inlet and exhaust 
valves D are both inclined, as shown, at an angle of 45 deg. 
to the vertical.—February 16th, 1922 


DYNAMOS AND MOTORS. 


170,579. October 17th, 1921.—IMPROVEMENTS RELATING TO 
Startinec Devices ror THREE-PHASE SBORT-CIRCUITED 
Morors, Bergmann-Elektricitats-Werke Aktiengesellschaft, 
of 64-67, Seestrasse, Berlin, N. 65, Germany. 

According to this invention, 4 star delta switch operates in 
conjunction with an auxiliary transformer in order to adjust 
the terminal voltage at starting. After closing the main switch 
A, the change-over switch B is manipulated, so that the contact 
arms C engage with the contacts D. In this position of the 
switch, the auto-transformer is connected up to the contacts L, 
whilst the terminals F GH of the stator winding of the motor 
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are connected to the centre points of the transformer phases, 


The stator winding is thus star connected, and part of the auto 


transformer is in series with the motor windings. When the 
motor has been started the switch B,is moved to its second 


position, when the contact arms C engage with the fixed con- 
tacts connected to the leads K. The motor is then connected 
in mesh and the auto-transformer is cut out of circuit by the 
The trans 
former is provided with tappings, and the effective starting 
voltage is adjusted according to requirements.—February 16th, 
1922. 


SWITCHGEAR. 


162,267. February 16th, 1922.—IMPROVEMENTS IN ELECTRICAL 
Crrourr InrerruptTers, Metropolitan-Vickers Electrical 
Company, Limited, of 4, Central-buildings, Westminster. 

This invention relates to a circuit breaker which opens on 
short circuit or overload, and closes again automatically when 
the short circuit has cleared itself. 


with direct current. The circuit breaker is provided with a 
closing coil D, which may be energised directly from the bus-bars 
through a switch. The auxiliary switch E is actuated by « 
trip magnet F, and opens the circuit of the closing winding D, 


A circuit A receives energy | 
through a circuit breaker B from bus-bars C, which are energised | 


when an excessive current traverses the circuit breaker B. When 
the auxiliary switch E is actuated by the coil F, a latchin 
member G engages with a cam H, which is mounted on 4 ro 
of the auxiliary switch E, so as to maintain the switch E in 
the open position. When the circuit breaker B is open, 4 
Wheatstone bridge K is energised by means of the contacts L, 


| 
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| and when the resistance of the circuit increases as a result of 
a removal of the short circuit, a fourth arm of the bridge, which 
consists of a coil M, resets the auxiliary switch E by actuating 

| the latch member G and releasing the cam member H, with the 

| result that the coil D is energised and the switch B closes. 
February 26th, 1922. 


TESTING AND MEASURING INSTRUMENTS. 


175,052. November 8th, 1920.—-IMPROVEMENTS IN AND 

RELATING TO Execrraié INDICATING AND MEASURING 

| InsTrRUMENTS, The British Thomson-Houston Company, 

Limited, of 83, Cannon-street, and Reginald Charles 
Clinker, of “ The wans,’’ Inwoods, near Rugby. 

This invention relates to an instrument for measuring fre- 
quency. A re nts a fixed coil, which is connected to the 
alternator, the frequency of which it is desired to measure. 

| Between the inner sides of this coil, a second coil B is pivoted, 
and this coil carries a pointer. The circuit of this coil is closed 
through a condenser C. There is also a second stationary coil D 
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which is at right angles to the coil A. This coil D can either be 
connected in series with the coil B q@ may be short-circuited. 
The moving coil tends to take up 4 position at right angles to 
the coil A, but as it turns it is repelled by the fixed coil D, and 
it takes up @ position between the coils A and D, where the effects 
of these coils are balanced, this position depending upon the 
frequency of the current in the coil A. The instrument may also 
be used for measuring inductance or capacity.—February 8th, 
1922. 


MACHINE TOOLS AND SHOP APPLIANCES. 


| 175,207. May 18th, 1921.—Cuporas, C. E. Taylor, 5, 
avenue, Levenshulme, Manchester. 

According to the invention, the cupola is built in the usual 
| or other convenient manner, with an exterior shell of boiler 
| plates riveted together and lined with fire-brick. A series of 

tangentially arranged tuyeres is formed in the wall of the 


Central- 











| furnace at the correct height, and is surrounded by a casing 
which is rectangular in cross section, and is formed by @ channel- 
shaped plate of circular shape in plan attached to the shell of 
the cupola and excentrically relatively thereto, so as to produce 
a wind belt of gradually decreasing rectangular area from the 
inlet to the last tuyere, the tuyeres being inclined in the same 
| general direction as the incoming blast.—February 16th, 1922. 
174,766. November 6th, 1920.—IMPROVEMENTS RELATING 
To Latxes, Bullers, Limited, and Gilbert Harvey Harris, 
both of 6, Laurence Pountney-hill, E.C. 4. 
A is the frame of a turning or boring attachment, provided 
with bearings B, which are square in cross section, a shown on 
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the left. Slidably mounted in the bearings B is @ square bar C, 
having rounded portions, which when the bar is in the position 
shown coincide with the bearings and allow the bar C to turn. 
Fastened to one end of the bar is a plate D, which carries four 
tool holders E for carrying tools, as shown, for example, at F, 
and the radial position of these tools can be adjusted. The other 
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end of the bar is rounded so as to be capable of rotation within 
asleeve G. The underside of this sleeve is provided with a rack, 
which engages with teeth on a pinion operated by a hand wheel. 
In operation, the first tool F is advanced by the hand wheel 
until the work has been bored to the required depth. The hand 
wheel is then turned in the opposite direction, thus withdrawing 
the tool until the circular portions of the bar C lie within the 
bearings B. The bar C is then rotated until the next tool 
holder E with its tool is in ition, and the bar advanced again 
to the work by the hand at my and so on.—February 6th, 1922. 


MISCELLANEOUS. 


174,529. February 2nd, 1922.—ImPprRovEMENTs IN PROCESSES 
AND APPARATUS FOR MAKING ELECTRODES AND ABRASIVES, 
eae George Michael, of 1350, Michigan-avenue, Niagara, 

J.8.A. 

The binding materials used for making the electrodes are 
placed im a tank A, which is provided with an agitator B. The 
binding material may consist of tar, pitch, oil or shellac. The 
tank is heated by steam, and the materials are mixed’ by the 
mechanically operated agitator. The fluid so obtained is drained 
off into the reservoir C, which is also steam heated. The elec- 
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Forthcoming Engagements. 








that, in order to make sure of its insertion, the Y 


Secretaries of Inatitutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 





WEDNESDAY, APRIL 5ra. 

Royat Socrery or Arts.—John-street, Adelphi, W.(. 2 

“Sea Encroachment and its Prevention,” by Mr. Ernest R 
Matthews. 8 p.m. 


FRIDAY, APRIL Tra, 








of the week preceding the mectings. 
PLACE at which the meeting is to be held should be clearly stated. 





TO-DAY, 


| Instrrvurion or Propuction EnGiveers,—Institution of 
ineers, Storey’s-gate, S.W. Paper, “ Inspection 


| Mechanical Eng: 


Methods,” by Mr. E, Fairbrother. 7,30 p.m. 


Question and General Discussion Meeting. 8 p.m. 


InstITUTION oF MuNictrPpaAL aND County ENGINEERs.— 
Irish District meeting. 


Engineers of Ireland, 35, Dawson-street, Dublin. 2.30 p.m. 


Albert-square, Manchester, Annual general meeting. 
of members and officers. ‘‘ Commercial Motors,” by Mr. J. G. P. 
Thomas, of Leyland. 7 p.m. 


Westminster, S.W. 1. Informal meeting. “ Cheap Transport : 


Producer,” introduced by Captain P. P. Stanford. Adjourned. 


Royat Soorery or Arts: Inpran Sgctrion.—John-street, 
Adelphi, W.C.2, “ The Indigo Situation in India,” by Pro- 
fessor Henry E. Armstrong. 4.30 p.m. 

Tae Norrs-East Coast Instirvution or ENGINEERS AND 
| SHIPBUILDERs.—In the Lecture of the Literary and 
Philosophical Society, W: road, Neweastle-on-Tyne. “On 
a Subject Connected with ction Gearing,”’ by Dr. J. H. 
Smith. 6.30 p.m. 


SATURDAY, MARCH 25ra. 


InsTITUTION OF MuNicrPAL and County ENGINEERs: 
Norts-Western District.—Council Chamber, Town Hall, 
Blackpool. 11 a.m. 


InstTrTruTION oF AvTomMOoBILeE ENGINEERS.—Visit of the 
London Graduates to the works of the Skefko Ball Bearing 
Company, Limited, Luton. Graduates will catch the 1.40 p.m. 
train from St, Pancras, arriving at Luton at 2.25 p.m., and will 
be met at the station by a representative from the works. 

Tue AssoctaTiION OF ENGINEERING AND SHIPBUILDING 
DRAUGHTSMEN: MERSEYSIDE Brancu.—University Engineer- 
ing Building, Liverpool. “‘Some Notes on the Design of Over- 
head Electric Travelling Cranes,” by Mr. J. J. Clark. 7.30 p.m. 


Tae Royat Iwstrrvtion or Great Brrrarm.—Albemarle- 
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trodes are formed in moulds, such as pipes, as shown at D. 
Moulds of this or other forms are filled with the proper ingredients 
and they are placed in a vessel E, from which the air is exhausted. | 
When this has been done, the valve F is opened and the fluid | 
binding substance flows into the vessel E and moulds. Pressure 
is then applied to the vessel to make the binding material 
thoroughly impregnate the electrodes.—February 2nd, 1922. 


173,701. January 19th, _1921.—IproveD METHOD oF AND 

MEANS FOR ASSEMBLING THE Batts mv A Bearrya Not, Sie 

W. G. Armstrong, Whitworth and Co., Limited, and Charles 

Joseph Wolseley, both of Elswick Works, Newcastle- 
on-Tyne. ; 

A is a nut having a channel B connecting the two ends of the 

thread. C is a cylindrical tool having at one end a thread D 

similar to the thread of the screw E, which is to work in the nut. 

The tool is hollow and is closed at the commencement of opera- | 

tions by a plug F which fits into a hole G in the tool. The tool 
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is inserted into the nut in the direction of the arrow shown 
in the upper drawing. Balls are then inserted from the right- | 
hand side of the nut until they fill the thread and the channel B, 
the tool being gradually pushed through the nut until the thread 
D engages the thread of the nut. The plug F 1s then removed 
from the tool and the end of the screw E is inserted into the 
tool, this end having upon it a key H, which enters a keyway K 
in the tool. The screw is then screwed into the nut so that the 
tool is moved out of the nut in the direction of the arrow shown 
in the lower drawing. When the thread of the screw E has 
passed right through the nut the tool is removed from the end 
of the screw.—January 12th, 1922. 





| Sir Ernest Rutherford, F.R.S. 3 p.m. 


ing. 145 p.m. 


| “* Water.” 


| John-street, Adelphi, 
plane,” by Captain G. de Havilland. 5.30 p.m. 


| Embankment, W.C.2. “A 
culture,” by Mr. R. Borlase 


neers, 85/88, Minories, E. 1. 
neering: A Review of the Early Histo 
by Engineer-Commander E. C. Smith, R.N. 


minster, 8.W. 1. 
Dickinson. 8 p.m. 


| Westminster, S.W. 1. 
| Screws, and other Problems in the Theory of Screw Threads,” 
\ by Dr. H. H. Jeftcott. 


Stupents’ Sscot1on.—Victoria Embankment, W.C. 2. Address 
| by the President (Mr. J. 8. Highfield). 7 p.m. 


| West Bromwich. Paper, *‘ Internal Combustion Engines,” by 
Mr. J. Robson. 7.30 p.m. 


Midland District meeting at the Shire Hall, Worcester. 2.45 p.m. 


Piccadilly, W.1. “ Radioactivity.” Lecture V. By Sir 
Ernest Rutherford. 3 p.m. 
Instrrotion. Or Brirish Founprymen: LANCASHIRE 


Branou. of 
Patterns,” by Mr. C. Heggie. 


street, Piccadilly, W.1. ‘* Radio-activity,”” Lecture LV., by 


TUESDAY, MARCH 28ru. 
Tue Enocrveers’ CLus.—Manchester. Annual general meet- 


InstiruTIonN oF AvTOMOBILE ENGcINEERs: COVENTRY 
Grapvuates.—At the Broadway Café, Coventry, Paper, “ Road 
Transport Tires,” by Mr. G. M. Martmeau. 7.45 p.m. 

Tue IwstrrutTion oF EtecrricaL ENGINEERS.—At the Metro- 
pole, Leeds. “ Protective Apparatus for Turbo-alternators,” by 
Mr. J. A. Kuyser. 7 p.m. Dinner at 6 p.m. 

Tue InstrruTion oF Etgorricat Enorverers.—The College, 
Lengnpere h. “The Future Aspect of Power Generation,” 
by Mr. A. H. Seabrook. 6.45 p.m. 

Tue Junior Iystrrution oF Enciyerers: Norts-Eastern 
Szcrion.—Armstrong College, Newcastle-on-Tyne. “ The 
Utilisation of Waste Heat,” by Mr. G. H. Martin. 7 p.m. 

Tse Iwstrrore or Martne Enctvneers.—85/88, Minories, 
E. 1. “ Petroleum and Lubrication,” by Mr. E. A. Evans. 
6.30 p.m, 

ILtumINATING ENGINEERING Socrety.—Royal Society of 
Arts, John-street, Adelphi, W.C.2. Discussion on “ 
Lighting of Public Buildings: Scientific Methods and Archi- 
tectural Requirements.”” 8 p.m. 


Royat Agronavuticat Socrety.—7, Albemarle-street, Picca- 
dilly, W. 1. Annual general meeting. 5 p.m. 


WEDNESDAY, MARCH 29ru. 


Tue Iwpusrrmiat Leacve anp Covuncrt.—Caxton Hall, 
Westminster, S.W.1 “The Necessity for Educati the 
Worker in Industrial Economics,’’ by Major Isidore Salmon. 
7.30 p.m. 


THURSDAY, MARCH 30rs. 


Cuapwick Pustic Lecturges.—Gallery of Royal Institute of 
British Architects, 9, Conduit street, W.1. Two lectures on 
Lecture IL; “Its Distribution and Use,” by Mr. 
H. E. Stilgoe. 8 p.m. 

Tue Royat Agronavticat Socrety.—Royal Society of Arts, 
W.C. 2. “ Design of a Commercial Aero- 


ELectricaL ENGINEERS.—Victoria 
lications of Electricity to Agri- 
atthews. 6 p.m. 

Tue Newcomen Soctety.—aAt the Institute of Marine Engi- 
“The Centenary of Naval Engi- 
of Our Steam Navy,’ 
5 p.m. 


Tue InstirrvTion oF 


FRIDAY, MARCH 3lst. 


Juwton InstrruTion or Enotneers.—Caxton Hall, West- 
i “The Steel Melting Shop,” by Mr. D. P. 


MECHANICAL ENGINEERS.—Storey’s-gate, 
Extra general meeting. ‘The Milling of 


INSTITUTION OF 


6 p.m. 


Tse Iystrrution or Execrricat Engineers: Lonpon 


West Bromwicu Enorvneerine Soctety.—Technical School, 


SATURDAY, APRIL Ist. 


in format: 
should reach this office on, or before, the morning of the Wednecdoy 
i In all cases the TIme and 


Juntor Instirvrion or Enoatveers.—Caxton Hall, 8.W. 1. 


Library of the Institution of Civil 


MANCHESTER AssocIATION OF ENGINERRS.—Memorial Hall, 
Election 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 


Heat and Power, with Special Reference to the D. J, Smith Gas 


Dreset Enarxe Users’ Assocration.—At the Institution of 
Electrical Engineers, ‘* Some Characteristics of Petroleum (jj 
Used in Diesel Engines,” by Mr. Harold Moore. 

Roya Instrrvution or Great Brrrarm.—Albemarle.stroct. 
Piceadilly, W. 1. Discourse, “ The Evolution of the Elements,’ 
by Sir Ernest Rutherford. 9 p.m. 

Junior Institution or Enotneers.—Caxton Hall, 8.W. 1. 
Lecturette, “ Engineering in Southern Persia,” by Mr. J. W. 
Maple. 8 p.m. 


TUESDAY, APRIL lirs, to THURSDAY, APRIL 27ra. 
Bor_prne Traves’ Exxarsirion.—Olympia. 


WEDNESDAY, APRIL 26rxs. 
Soctsty or Grass Tecnyotocy.—-Royal Victoria Station 
Hotel, Great Central Railway, Sheffield. Fourth annual dinnor, 
7 p.m. for 7.15 p.m. 


WEDNESDAY, MAY 3nep. 
Instirute or Metats.—lInstitution of Mechanical Engineers, 
Storey's-gate, Westminster, S.W.1. Annual May lecture ; 


“The Relation of the Elements,” by Sir Ernest Rutherford. 
8 p.m, 


THURSDAY anv FRIDAY, MAY 4rs anv 6brs, 


Inox anp Steet INstrrvtre,—Institution of Civil Engineers, 
Great -street, S.W. 1. Annual meeting. Annual dinner, 
Thursday, May 4th, at Connaught Rooms, Great Queen-street, 
wc. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


We are informed that Major H. O. Wraith, M.I. Mech. E., 
M.LE.E., has been appointed manager of the lighthouse depart 
ment of Chance Brothers and Co., Limited, Smethwick, Bir 
mingham. 

Execrric Controt, Limited, announces that after April lst, 
1922, its London office address will be Hastings House, Norfolk 
street, Strand, W.C.2. Telephone, City 2487; telegrams, 
“ Elecontrol, Estrand, London.” 


We are asked to state that Mr. W. N. Turner has been ap- 
inted London and Birmingham representative of Centrifugal 
astings, Limited, of Kirkstyle-ro Kilmarnock, It is re 
quested that communications should be addressed to him at 
9, Shaa-road, Acton, London, W. 3. 


We are asked to state that Mr. E. M. Griffiths has resigne: 
his position as a director of the Birmingham Small Arms Corn 
aw Limited, and also that of chairman and director of 

urton, Griffiths and Co., Ltd., one ot the associated companie-. 
He is retaining his office at 30-32, Ludgate-hill, London, E.C. 4. 


Mr. W. T. Kerr asks us to state that after to-morrow he 
will no longer be connected with the City of Hereford electric:t\ 
department, and that for the next few weeks his address wi/! 
be “ Netherwood,” Tupsley, Hereford, to which address h 
requests that all communications regarding the West Gloucest« 
shire power scheme should be addressed. 


Tas Premier Evecrraic Weipise Company, Limited, ha: 
ita head office, technical and research laboratories and 
electrode factory from Bank Buildings, St. James's-street 
London, $.W. 1, to Abbey Wood, London, 8.E.2. New tel 
graphic address, “ Premelwel, Abwood, London,” and new 
telephone No., Woolwich 866 (direct London exchange). 


Tae Sreartnc Borer Company, Limited, and Tinkers 
Limited, of Daisyfield Boiler Works, Hyde, near Manchester 
have come to an arrangement under which the former firm 
aequires the controlling interest in Messrs. Tinkers’ busine=- 
The Spearing water-tube boiler will in future be made at Messr~ 
Tinkers’ works, where it is proposed to carry out large extension» 
to cope with the rapidly growing demand for the Spearing boiler. 
Mr. Spearing will foin the board of Tinkers, Limited, as chair 
man, and Mr. Frank Tinker will continue to act as managing 
director. 








Conrracts.—The contract for the signalling materials for the 
Otira-Arthur’s Pass Section of the New Zealand Government 
Railways has been awarded to the Westinghouse Brake anc 
Saxby Signal Company, Limited, 82, York-road, N. 1. The 
material will provide for two alternating-current all-electri: 
interlockings, with alternating-current point machines and 
three-position alternating-current upper quadrant signals. 
Alternating-current track circuits will be installed. The point 
control system will be the contractor's type F, with constant 
indication and track locking of point levers. 


Tue Brrrtso Cast Inon Researce Assoctation.—The 
Director of Research in his monthly report states that during 
the month of February a further number of problems of varied 
character were submitted for investigation and research. Most 
of them were of general interest and importance. It was again 
noticeable that the troubles incidental to shrinkage and uneven 
contraction were widespread in both the grey iron and malleable 
branches of the foundry industry. Help was sought in the 
manufacture of ingot moulds, annealing pots, and of castings 
subject to vibration and coincident fluctuctions of heat 

Members received assistance in the following problems :— 
The design of cupola linings and ladles; the influence of de- 
oxidisers in metal for light castings subject to repeated heatings : 
the overcoming of erosion defects in centrifugal pump casings 
and impellers; suitable mixtures for bearings to carry hot 
running shafts; the function of moisture in cupola coke ; 
mixtures and treatment suitable for malleable castings to carry 

superheated steam of high pressure. 


Instirurion or Crvm ENGtneers: Stupents’ Dixner.— 
The forty-first annual dinner of the Students of the Institution 
of Civil Engineers was held at the Trocadero Restaurant on 
Friday evening last, the 17th inst., and was successful in every 
way. The guest of the evening was Mr. W. B. Worthington, 
President of the Institution, and the chair was ably occupied 
by Mr. H. C. L, Humphreys, the vice-chairman of the London 
ta’ © oe 





Stud Among other prominent members of the 
Institution mt were Sir Maurice Fitzmaurice (past- 
resident), Mr. Basil Mott, and Dr. Jeffcott (the new secretary ). 


n @ few well-chosen words, Mr. Worthington encouraged the 
students in their efforts to promote the welfare of the Institution, 
and reminded them of the value of reading describing 
from personal observation no matter how small a work, as the 
discussion of such papers enabled men in allel walks of the 





INSTITUTION OF MUNICIPAL AND County ENGINEERS.— West 


Roya. LystirvuTion or Great Brirars.—Albemarle-street 


fession to exchange views and to len their experience. 
Br. Jeffcott, in tracing the growth of the Student Section, 
stated that although the ranks of the Students had been severely 
depleted by the war, in the last two years their number had 
nearly doubled. Mr. H. C. L. Humphreys, the chairman, spoke 


of the work of the London Committee and its efforts to obtain 
pater 


for the activities of the Student Section. He paid 
igh tribute to the syYnpathetic co-operation of Mr. Basil Mott, 





Technology, Manchester.  “ Plaster 


4 p.m. 





who had been deputed by the Council to advise the London 
* Committee in its deliberations and work. 
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